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SUMMARY 
This study is primarily concerned with refining and extending the 
methodology used by the U.S. Department of Agriculture in the cost and 
return by type of farm project. The Department has published since 1930 
information on farm size, land use. and costs and returns for typical 
or representative farms and ranches in the major farming areas in the 
United States. 
Problems existing in cost and return procedures and their conse­
quences are: 
1. Hand budgeting of cost and return series takes time and 
requires clerical personnel. These restraints limit not 
only the scope of the project but also the range of uses 
and analyses that can be attempted. 
2. Cost and return data are not budgeted by enterprise. 
Analyses and temporal comparisons of the cost and return 
series are obscured by the interaction of the enterprises. 
Input data used to budget the series are not readily trans­
ferable to other research projects, especially those 
requiring input data on an enterprise basis. 
3. Cost and return data are not available for farm sizes other 
than the modal situation. There is a substantial mixing of 
the effects on the series from farm size and other factors 
in annual and longer time-span comparisons. 
The purpose of this study was to develop a computerized cost and 
return model that would both compute the annual estimates of the cost 
and return series and eliminate the problems listed above. The model 
also had to be sufficiently general to accommodate all farm types reported 
on by the Department's cost and return study. 
The study contains a brief review of literature concerning type-of-
farm studies. The literature review is followed by a discussion of 
the relationship of this study to the Department's nationwide cost and 
return work. A mathematical description of the proposed cost and 
return model is presented along with a complete listing of the computer 
program in the appendix. 
Empirical work presented in the study began with developing and 
organizing the necessary data for the computer program, new data for 
enterprise cost and return, and for each size of enterprise within the 
range of sizes studied. A budget was formulated to represent the cash 
grain farm type for each farm size studied using regular procedures. 
The budgets were then analyzed to determine which coefficients varied 
with changes in farm size. Functional relationships were then deter­
mined for the various variables that changed as farm size changed, A 
subroutine was then formulated to adjust ttie variables entered for 
the representative farm for changes in farm size. This subroutine also 
handles other cost and return modifications like changes in land uses, 
crop yields independent of management, management level, prices received 
for crops, prices received for livestock, and prices paid for production 
inputs. 
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The computerized model was tested by first reproducing the cost and 
return data published for the cash grain farm type. The second test 
was to compute and conçare the cost and return data for the same farm 
sizes as hand budgeted in the study. The data generated by the com­
puterized model was satisfactory in both of these tests. 
The applicability of the model was demonstrated by: 
1. Determining the level of resources used to achieve various 
income levels. 
2. Breaking down the effects of changes in farm size, land use, 
prices, and yields in annual conparison of cost and return 
data, 
3. Effects of reallocating resources between enterprises. 
4. Effects of feed grain program on cost and return data of 
cash grain farm. 
5. Computation of farm type other than cash grain farm. 
The final chapter discusses the advantages of the proposed model 
over the current hand budgeting procedure used by the U.S. Department 
of Agriculture, 
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CHAPTER I. INTRœUCTION 
Problem 
Corn. Belt agriculture is changing rapidly as shifts in demand and 
supply occur along with changes in the agrarian structures and instru­
ments. Demand schedules are shifting as consumer tastes and prefer­
ences vary according to income and population changes. Supply condi­
tions change with the adoption of new technology and improved seed and 
as the values of inputs and products change. Changes in agrarian 
structures such as the farm programs and credit policies affect the 
opportunities, cost and return structures, and uncertainities of 
farmers. As a result, both the numbers and distributions of farms 
within a farm type are changing. 
Resource productivity and net income on Com Belt farms vary 
greatly depending on the size and type of farm. To assess the income 
and competitive positions of the different sizes and types of farms, a 
continuing year-by-year documentation of production costs and returns 
and key productivity measures is needed. Currently, cost and return 
information is developed annually by the U.S. Department of Agriculture 
for each of four major types of Corn Belt farms. These are (1) cash-
grain farms, (2) hog-dairy farms, (3) hog fattening-beef raising farms 
and (4) hog-beef fattening farms. Census data, rural carrier data and 
supplementary data from periodical surveys and other sources are used 
to establish estimates of costs and returns for the modal farm size in 
each farm type. This analysis includes for the representative farm 
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estimates of land use, livestock numbers, resources available to the 
firm, productivity measures, and income measures. However, the need 
for cost and return data for nonmodal farm sizes is particularly 
pressing. The distribution of farms by size groups is in a state of 
transformation. Small farms are no longer economically viable and are 
decreasing in numbers. Therefore, data for such farm sizes are in 
demand by researchers and politicians who must deal with this change. 
A corollary problem is that of the larger than modal farm size which 
produces the major portion of agriculture's output. Since the trend is 
toward larger farms, there exists a need for these to be included in the 
U.S. Department of Agriculture cost and return project. 
The current cost and return series depicts the typical farm 
situation for a specified farm type in a specific area. Therefore, 
the farm size presented by the series must change as does the farm type 
being represented. For annual and longer time span comparisons of 
cost and return data for a farm type, or between farm types within or 
between areas, there is a substantial mixing of the effects on the 
series from farm size and the other factors, A feasible method to 
separate the effects of each factor on the series would be to vary the 
factor in question with all other factors held constant. This procedure 
would require the series to be calculated many times to allow for direct 
and interrelated effects of the factors. 
An expanded cost and return model is also needed to identify and 
provide data in sufficient detail to facilitate its use in regional and 
national analyses. Since all cost and return series are hand calculated. 
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resources are not available to meet these needs under current proced­
ures. 
Objectives 
The first objective of this study is to develop a generalized 
computer program to automate the tabulations and analysis needed to 
compute cost and return series. This computer program includes the 
calculation of cost and return data by enterprises for a given farm 
type, thereby increasing the usefulness of the series to both agri­
cultural producers and researchers. 
The second objective is to budget cost and return estimates by 
farm sizes for the cash grain series using regular procedures. 
The third objective is to expand the computer program to estimate 
cost and return data for typical sizes and resource situations up to 
a 780-acre, one-man, owner-operator, cash grain farm type. 
The fourth objective is to demonstrate the use of the computer 
model as a policy tool. 
The Corn Belt cost and return study is part of a continuing nation­
wide study of conmercial farms and ranches in the important farming 
regions in the United States. Therefore, the fifth objective is to 
maintain comparability with other series and to make all computer pro­
grams sufficiently general to accommodate the other series. 
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CHAPTER II. REVIEW OF LITERATURE 
Type-of-farming studies in the United States dates back to the 
early 1900's. These early studies were concerned with the geographic 
regionaligation of the U.S. agriculture industry. ^  Spillman was 
among the first to outline the types of farms in the United States and 
2/ 
to discuss the factors that determine a farm type. —' 
A few years later. Smith, Baker and Hainsworth developed a map of 
the agricultural regions in the United States in a graphic summary of 
3/ 
American agriculture. —' This study was based largely upon unpublished 
data conçiled from the Census of 1910. This study divided the country 
into ten major agricultural regions evenly divided between the East and 
the West. In succeeding periodic graphic sunnrnries of agriculture 
based on the Census of 1920 and the Census of 1930, Baker refined the 
4/ 
map and increased the number of regions to twelve. —' The East was 
—/production Economics Research Branch, ARS. Generalized Types 
of Farming in the United States. Agriculture Information Bulletin No. 
3, U.S. Department of Agriculture, February 1950. 
•^Spillman, W.J. Types of Farming in the United States. U.S. 
Department of Agriculture. Yearbook, 1908. 
•^Smith, M., Baker, O.E., and Hainsworth, R.G. A Graphic Summary 
of American Agriculture, U.S. Department of Agriculture. Yearbook, 
1915. 
•^Baker, O.E. A Graphic Summary of American Agriculture, based 
largely on the Census of 1920. U.S. Department of Agriculture. Year­
book 1921. Also, A Graphic Summary of American Agriculture, based 
largely on the Census. U.S. Department of Agriculture. Misc. Pub, 
105. 1931, 
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divided into eight regions on the basis of the dominance of a certain 
crop or kind of farming. The West was divided into four regions on the 
basis of land use for grazing or crops, 
A comprehensive study of types of farming in the United States 
was made as a part of the 1930 Census of Agriculture, This research 
was reported in a census monograph by Elliott.^ In the 1930 Census 
all fairms were individually classified into twelve major types. The 
relation which the value of each of the important sources of income bore 
to the total value of products (sold, traded, or used by the farm oper­
ator) for the whole farm provided the basis for the type classification 
of the farm. Area delineations of types of farming were then deter­
mined in part by the relative number of farms of the designated types 
and in part by the relative income from each important scmrce. In 
addition other factors like livestock numbers, proportion of land In 
farms, and the proportions of farm land used for pasture and Important 
crops were considered in the area differentiation. The agriculture of 
the United States was differentiated into 514 major type-of-farming 
areas and into many additional subareas. In 1935, the 514 type-of-
farming areas were regionalized into 12 major type-of-farming regions 
and 100 subregions. 
By the process of combining type-of-farming areas across state 
lines, the agriculture of the United States in 1950 was divided into 
«=/ Elliot, F, F, Types of Farming in the United States. Bureau 
of Census. 1933. 
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165 generalized type-of-farming areas, 61 subregions, and 9 major 
agricultural regions. ^  
The 1964 Census of Agriculture continues to define 12 types of 
farms based on a description of the major sources of income from farm 
sales. To be classified as a particular type, a farm had to have 
sales of a particular product or group of products amounting in value to 
50 percent or more of the total value of all farm products sold during 
the year. 
The U.S. Department of Agriculture's cost and return series on 
commercial farms in the United States is largely an outgrowth of 
Dr. W,D. Goodsell's dissertation at Iowa State University in 1938. 
2/ 
Goodsell —' made a study of power costs and uses based upon the experi­
ence of 1,961 farms in 1936 and 1937. The costs of tractors and horses 
as power units were considered together with their influence on the 
management of the farm enterprise. The result indicated that the 
managerial ability of the operators was the most important factor 
affecting power costs. Dr. Goodsell concluded from this work that each 
farm was an individual problem where physical characteristics, finan­
cial resources and operator's abilities were concerned. 
Dr. Goodsell's initial efforts to account for this individuality 
of farm firms were in the Corn Belt area. In 1943 a bulletin entitled 
•^Production, og. cit.. p. 4^ 
2/ 
—'Goodsell, W. D. Cost and utilization of power and labor on Iowa 
farms, Iowa Agricultural Experiment Station Research Bulletin 258. 
1939. 
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"Farm Adjustments and Income on Typical Corn Belt Farms" was published 
by the U.S. Department of Agriculture. In this publication the organi­
zation's returns and expenditures were given for four typical Corn Belt 
farms. These farms were the hog-dairy farm, the cash-grain farm, the 
hog-beef breeding and fattening farm and the hog-beef raising farm. 
The data covered in this report were for the years 1910-1942, The 
purpose of this study was to give guidance to those who formulate 
agricultural policy, to administrators of agriculture programs and to 
research workers evaluating changes that have taken or are taking place 
on given farm types. It was intended to supply a yardstick by which to 
measure the feasibility of certain proposals for current and postwar 
adjustments in farming. The data were intended not only for an 
appraisal of the changes affecting important groups in the farm economy 
but also for ascertaining the impact on the physical organization of 
individual farms and on the economic well-being of their operators. 
A major objective of this study was to prepare estimates of cost 
and return data on a comparable basis for each of the farm types 
studied. The objective of this study was to develop a budgeting pro­
cedure which could be used to study any type and size of farm in any 
given agricultural region. However, time and resources permitted only 
studies of the typical or modal farm size by major farm type to be 
made. Once the procedure used in estimating the four Corn Belt farm 
series was completed, the methodology was then applied to 13 other 
farm types considered to be significant within a state or within a type 
of farming area in a state. The project now provided data for 17 farm 
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types in widely scattered farming areas in the United States for the 
years 1910-42. 
The first statistical summary covering the cost and return series 
was published in 1946. ^  This report contained cost and return data 
for 14 typical farm types in important farming areas from the Rocky 
Mountains to the East Coast. By 1951 the analysis of cost and return 
on commercial farms had been expanded to 27 farm types in 15 important 
farming areas throughout the United States. Currently, the statistical 
summaries are available which summarize the estimates of cost and return 
and related data for 44 important types and sizes of commercial farms 
in 20 major farming areas in the United States. 
Since the cost and return series conception in the early 1940's, 
there have been 89 publications published by the USDA from this research 
project. A list of these publications is shown in Appendix A, These 
publications vary from annual leaflets describing the annual change in 
costs and returns for a specific farm type to statistical summaries 
covering several decades. 
—'Goodsell, W. D., Ronald W. Jones and Russell W. Bierman. 
Typical family operated farms, 1930-1945, adjustment cost and returns. 
BAE, USDA. Bulletin No. F*-55. 
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CHAPTER III. RELATIONSHIP TO OTHER STUDIES 
Although the Corn Belt farm series differ from other farm series 
in location, organization, size, productivity, income and other 
important characteristics, essentially the same general procedures and 
methods are used in sampling, collecting, assembling, processing and 
analyzing the data for all farm types. Consequently, the data for the 
various farm types are generally comparable. For example, investment 
per farm, receipts, expenditures, net returns and index numbers for 
such measures as net farm production, operating expense per unit of 
production, total cost per unit of product, production per unit of input 
and prices received and prices paid on Com Belt farms can be compared 
with those on tobacco, dairy, cotton or wheat farms. Consequently, a 
new computation model or any additional data acquisition or analysis 
would be most useful if conducted in a manner allowing the retention 
of this comparability. The following assumptions and definitions are 
intended to acconçlish this comparability. 
Assumptions and Definitions Used 
Tenure 
This study is not concerned with the problem of how operators 
obtain control over the uses of resources. Therefore, it is assumed 
that an optimum lease motivates a tenant to behave as if he were an 
owner-operator. The objective of this study can be obtained by 
assuming full ownership of all resources. However, the data are 
organized so that they may be reconstructed for landlords and tenants. 
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Size of farm 
Farm size will be measured by the complement of resources committed 
to the farm business. In general, the complement of fixed resources 
will be that set of resources around which cash-grain farmers typically 
organize their operations. 
Total land in farm 
This is the total acreage operated under one unit from a given 
farmstead or headquarters and with a given livestock herd and a set 
of machinery and equipment. Land rented from others and operated in 
this unit is included but it is treated as though it were owned by the 
operator. 
Tillable cropland 
Tillable cropland includes all land that is tillable. In other 
words, orchards, woodlots and similar land would not be included in 
tillable cropland. 
Cropland hazrvested 
Cropland harvested includes land from which cultivated crops are 
harvested. 
Total labor used 
Total labor used includes total hours of operator and unpaid 
family labor and management plus hired labor used under average rates 
of performance with methods and types of power and equipment used in 
production of crops and livestock on acreages and enterprises of the 
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size found on these farms and with prevailing technology. It also 
includes regular farm labor used in the repair and maintenance of 
machinery, equipment, buildings, fences and other improvements and in 
general management of the operating unit. It represents labor used 
and not labor available. The maximum number of hours available per 
year from the farm operator and family labor is assumed to be 2,700 
hours. No more than 300 hours are considered to be available in June, 
July and August and 200 hours in the remaining months. Seasonal labor 
is assumed to be hired on an hourly basis. 
Management 
Management is traditionally defined to include three components : 
supervision, coordination and uncertainty-bearing. The farm operator 
serves all three of these functions in addition to whatever labor he 
provides. Uncertainty-bearing does not reduce hours of operator and 
family labor supplied. However, supervision and coordination do 
require reduction in supply of operator's labor available. Hours of 
labor spent in supervising hired laborers are assumed to be 333 hours 
per full man-year of hired labor. A full man-year of hired labor is 
assumed to be 2,000 hours. 
Total farm capital 
This is the estimated current value on January 1 of land 
operated on this farm, service buildings, dwellings, improvements, 
machinery, equipment, livestock and crops. More specifically for crops, 
it is bushels or tons in Inventory on January 1 multipled by the 
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respective prîce at which the commodity could have been sold. Crop 
inventory includes only the portion of the crops to be used for feed and 
seed including seed planted in annual crops to be harvested the next 
year. Acres in farms, numbers of respective machines, livestock 
numbers and similar items are multiplied by their respective average 
value per unit on January 1. 
Cash receipts 
Cash receipts is the total amount of cash received during the 
calendar year from the sale of livestock and livestock products, from 
sales of crops produced in the current year and from agriculture-
conservation program plus other government payments earned. 
Cash expenditures 
Cash expenditures include the total amount of cash paid during 
the calendar year for goods and services used in production. An 
exception is made in the purchase of feeder cattle where the cost of 
purchasing a given lot of feeder cattle is carried forward to the 
year in which they are sold. 
As these cost and return series are considered on an owner-
operator basis, rent and interest payments are not included. Purchases 
of additional land are considered as capital outlays and are not 
included as cash expenditures. 
Net cash farm income 
Net cash farm income is the difference between cash receipts and 
cash expenditures. It is the estimated net amount of cash excluding 
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rent and interest received by the farm operator and unpaiiJ members of 
his family for the year's operation of the entire farm. 
Value of perquisites 
This is a quantity of crops, livestock and livestock g/roducts and 
fuel and wood consumed during the calendar year in housfbold on farms 
where produced, and valued at current prices plus a nominal rental on 
farm dwelling. Net house rental is estimated at 8 percent cf the 
current value of the dwelling. 
Change in inventory 
Change in inventory for crops and livestock is the chartge in 
physical quantity from the beginning inventory on January 1 to the 
closing inventory on December 31 of specified crops held for feed, and 
seed valued at the average price for which the product ccHild have been 
sold, plus livestock numbers by type and class with each valued at the 
respective year in price. Changes in inventory of crops livestock 
are carried on the Income summary. Increases are carried as credits 
and thus increase gross farm income for the year. 
A change of inventory for machinery and buildings inelades changes 
in inventory of farm machinery, service buildings, fences, Improvements 
and motor vehicles excluding automobiles. The inventory chi?.nge of 
these items is obtained by subtracting annual depreciation sf the 
given item or groups of items from current purchases of the respective 
item or groups of items. The change in inventory of these items is 
entered In the expense summary. An Increase in inventory is carried 
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as a debit. That is, an increase in inventory of a depreciable item 
reduces total farm expense by that amount. 
A portion of the expense for one automobile is charged to the 
farm business. The remainder is considered the personal expense of the 
operator and his family. The farm share of the operating cost and 
depreciation of the farm automobile is carried in farm production 
expenses. 
Gains or losses of income resulting from changes in price of 
inventory items within the calendar year are avoided by valuing at year-
end prices the differences in physical quantities between closing and 
beginning inventories. 
Gross income 
Gross farm income includes quantities of crops, livestock and 
livestock products sold during the calendar year at average prices 
received; quantities of perquisites used in households valued at the 
prices that would have been received for such items if sold; plus 
government payments for participation in farm programs, value of net 
rental of operator's dwelling and net change in physical quantities of 
crops and livestock from beginning to closing inventory valued at year-
end prices. Land is considered as a capital asset, so purchases or 
sales of land are not considered as a part of income or expense. 
Gross income is not a value-added concept. For example, feeder 
pigs bought at $20 and sold at $50 contribute $50 to gross income and 
$20 to cash expenditures. Similarly, livestock death losses are treated 
as a reduction of gross income rather than as a cost. 
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Net farm Income 
Net farm income is the annual return to the operator for his labor 
and management, to unpaid members of the operator's household for 
services rendered on the farm during the year and to total investment 
in the farm regardless of ownership. In terms previously defined, it 
is a net cash farm Income plus value of perquisites and change in 
inventory of crops and livestock and machinery and buildings. Buildings 
include service buildings and improvements but not the dwelling. 
Purchasing power in 1947-49 dollars is the current net farm income 
divided by the U.S. index of prices paid for all commodities used in 
family living, 1947-49 = 100. 
Charge for capital 
The charge for capital is computed by multiplying the total farm 
investment on January 1 by the interest rate. The total farm invest­
ment is made up of the January 1 inventory values of livestock, farm 
machinery and other equipment plus the value of farm grown feed and 
seed in inventory including seed already used in fall-planted crops 
to be harvested in the next season plus the estimated value of land, 
buildings and improvements. 
Two interest rates are used. The first interest rate is obtained 
by applying the interest rate in effect January 1 that is charged for 
new loans by the federal land banks in their respective districts. The 
second estimate of capital charge is obtained by multiplying the farm 
investment values January 1 in the four categories indicated above by 
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4.1 percent. This is the average rate charged by the federal land 
banks on farm mortgage loans outstanding during the 31 year period, 
1934-1964. 
To this is added a charge for production credit on farms where 
product sales are seasonal and operators normally borrow funds to meet 
current production expenditures. The rate charged on these operating 
funds is an average of the short-term interest rates charged by all 
operating banks and production credit associations on all loans out­
standing. 
Return per hour to operator and family labor 
This is the estimated per hour return to the operator and unpaid 
members of the family for their labor and management used on the farm 
during the year after all production expenses have been met and appro­
priate charges as outlined above have been made for the use of capital 
in the farm or ranch business. 
Index measures 
Index series will be computed for all measures used in the USDÂ 
cost and return research. Each series is brought up to date annually, 
thus providing current and historical summary measures over an extended 
period of time. Current series are based mainly on 1957-59 = 100 with 
data available from the United States Department of Agriculture for 
earlier years based on various base periods. 
The index of gross farm income includes quantities of crops, 
livestock and livestock products sold during the calendar year at 
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average prices received; quantities of perquisites used by households 
valued at current market prices ; Government payments for participation 
in farm programs; value of net rental of operator's dwelling; and 
annual net change in physical quantities of crops and livestock valued 
at year-end prices. The index is obtained by dividing the current 
estimate of gross farm income by average values of gross farm income 
in the base period. 
The index of net farm income is the annual return to the operator 
for his labor and management, to unpaid members of the household for 
services rendered on the farm during the calendar year and to total 
investment in the farm business, regardless of ownership. Yearly 
estimates of net farm income are found by subtracting total farm 
expense from gross farm income. The index is obtained by dividing 
annual estimates of net farm income by the base period average. 
Total farm expense includes all legitimate and practicable 
expenses found on each farm type. Some of these are quantities of 
feed, livestock, seed, fertilizer, pesticides, livestock medicines, 
contract work, hired labor, machinery inputs, operating and repair 
cost of machinery, upkeep of buildings, fences and improvements, taxes, 
insurance, electricity, telephone, change in inventory of all machinery 
and buildings and other miscellaneous farm expense items. The above 
expenses are valued at average annual rates or prices. 
The index of net farm production is the net physical quantity of 
items produced on the respective type of farm each year. It is obtained 
by multiplying the respective quantities of crops and livestock and 
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and livestock products sold and used in the household by the weighted 
average price of the respective items in the base period, and sub­
tracting the cost of purchased feed, seed and livestock valued at base-
period prices. Adjustments are made for net change in inventory of 
crops and livestock. The annual product thus obtained is divided by 
the average of such values for the base period. 
The index of production per hour of manual labor is obtained by 
dividing the index of net farm production by the total hours of labor 
(includes operator, family and hired) used in production. This index 
measures the changes over time in volume of physical output per hour 
of man labor. 
The index of operating expense per unit of production is current 
cash expenditures plus net depreciation on machinery, equipment and 
service buildings (excluding operator's dwelling) divided by current 
gross farm production. The index is obtained by dividing operating 
expenses by the index of gross farm production. Charges for capital, 
operator and family labor and management are considered returns and 
are not included in operating expense. These items must be included 
to make variable costs equal to the operating expenses for analysis 
purposes. 
The index of total cost per unit of production is a measure of the 
total aggregate cost of producing a unit of product. This measure 
includes the total charge for all capital invested and the value of 
operator and family labor. Except for these additions to total 
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operating expense, the computation of the index is the same as the 
total operating expense index. 
The index of production per unit of input is a measure of physical 
efficiency in production. This index is obtained by dividing gross 
farm production by total inputs. Total inputs include the net change 
in inventory of power, machinery, and service buildings and charges 
for operator and family labor and capital all valued at the weighted 
average price for the base period. 
The measure of power and machinery used on farms is a relative 
measure of changes in farm mechanization. The index is calculated by 
dividing the annual inventory value of the respective items by the 
base price relative of a standard unit of the item. The sum of these 
quotients each year is then divided by the average of the sums in the 
base period. The index thus reflects the year-to-year changes in 
value of machinery and equipment at base period prices. 
The index of crop yields is designed to give a summary measure 
of year-to-year changes in the combined crop yields for all important 
crops on a specified type of farm. The index is obtained Tjy rs-.lciplying 
the current yield per acre of crop by the product of the average price 
received and the average planted or harvested acreage in the base 
period. The sum is then divided by the product of the average yield, 
price and acreage in the base period. The importance of the crop in 
the index is thus determined by the total value of the respective crop 
relative to the total value of other crops in the base period. 
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The index of prices received is the total quantity of all products 
sold in the current year, each of which is valued at its respective 
current price divided by the same quantities of products valued at 
base period prices. 
The index of prices paid is the total quantity of all commodities 
used in farm production in the current year, including hired labor, 
each of which is valued at its respective current price or wage rate 
paid, divided by the total value of the same quantities of items 
valued at base period prices and wage rates. 
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CHAPTER IV. APPROACH AND ORGANIZATION OF STUDY 
There are many possible analytical models that could be added to 
current U.S. Department of Agriculture's cost and return procedures. 
No single model is best for all objectives and interests. The metho­
dology proposed by this study attempted to reflect a logical and 
feasible adjustment from the current procedures that would meet the 
stated objectives of the study. 
The theoretical framework used in this study retains the concept 
of a multiple product firm with variable levels of product output and 
resource inputs. Therefore, firm outputs are measured in terms of 
gross and net incomes. Physical productivity and efficiency measures 
are ratios like cost-revenue, net production per hour of man labor, 
net production per unit of input, net production per unit of capital 
and operating expense per unit of production. All measures computed 
under current budgeting procedures can also be conq>uted under the 
proposed procedures. 
The following procedure was used in the study: 
Step 1. Formulate a computer program with the capability to meet 
all the objectives of the study. The computer program will contain an 
Independent subroutine for the computation of index measures. This 
will allow the index computations to be done independently of the main 
program. 
Step 2. Develop necessary data for the computer program and 
standardize notation and units of all data. This included new data for 
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enterprise cost and returns and for each size of enterprise within the 
range of sizes studied. 
Step 3. Once the computer routine reproduced cost and return data 
identical to that published for the modal farm size, attention was 
turned to computing cost and return data by size of farm. A synthetic 
budget was formulated to represent the cash grain farm type, using the 
old procedures for each farm size. In the Com Belt, fairm size distri­
butions are structured on multiples of 40-acre units due to the region's 
being originally surveyed and platted into squares of 640 acres. Each 
budget is then used to estimate one point on the long-run acreage cost 
curve. For example, the cost per acre of growing corn was budgeted 
for cash-grain farms ranging in size from 80 to 780 acres. 
Step 4. Synthetic budgets for each farm size were analyzed to 
determine which coefficients varied with changes in size. 
Step 5. Functional relationships were then determined for the 
various variables that changes as farm size changed. These functional 
relationships enabled estimates to be made of the variable cost and 
return data for relevant sizes within each farm type. By combining 
the computation of cost and return series for a modal farm size and 
the functional relationship model for non-modal farm sizes, the entire 
cost and return data for the modal size group and other relevant non-
modal size groups can be computed. 
Step 6» A computer routine was then developed to handle cost 
and return computations and modifications like changes in farm organi­
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zation, yield, prices, farm program, tenure, credit, taxes and other 
structural and institutional changes. 
Step 7. A comparison of cost and return data obtained from the 
functional model with the data obtained earlier for each farm size and 
resource situation with standard procedures was made. 
Step 8. A comparison was made of year-to-year changes between 
current procedures and the proposed model. To show the effect of 
various factors on cost and return data between two or more years, 
the factors' influence on cost and return data during the time period 
was determined. The changes that occurred in each factor duriug the 
time period in question were introduced one by one. The resulting 
change in the cost and return data is a measure of each factors' 
contribution to the overall change. 
Step 9. Using the new model, another farm type was computed to 
show generality of the computer program. 
Step 10, Several policy problems of a typical nature were formu­
lated and inputted into the model to show its adaptability and the 
effects of certain policy proposals on cost and return data. 
Dating of Coefficients, Prices and Programs 
The 1959-60 time period was dictated by several reasons to be the 
time period used for this study. The basic organization of each farm 
type is determined by tabulating data from between 400 and 450 repre­
sentative census schedules each census year. A survey of the 1960 
Census of Agriculture questionnaire included, besides the model farm 
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size, data for other sizes between 80 and 780 at approximately 40-
acre intervals. In addition^ enuraerative field surveys were taken 
in the study area in 1958 and in 1961. Following census surveys, cost 
and return series are then revised back to preceding census benchmark. 
Since there have not been any surveys of census questionnaires or field 
surveys taken since 1950, the 1959-60 time period has the most reliable 
data available at this time. 
Cost and return data are developed largely from data obtained from 
the United States Census of Agriculture, rural carrier and questionnaires 
mailed to farmers by the Agricultural Estimates Division, SRS, USDA, 
1958-61, and enumerative field surveys taken in 1958 and 1961. In the 
main, data for individual farms by type and size are largely used, but 
information from other sources may be drawn upon for certain purposes 
and where other data are not available. These include farm management 
records showing production rates and related studies and surveys made 
by experiment stations, state agricultural censuses, county assessors' 
censuses and special farm production and financial schedules from 
private and Federal agencies. 
The census data were analyzed to determine the distribution of 
farms by type and size; the number of acres of cropland harvested; 
acreages in various crops ; numbers of livestock by type and class; the 
number of workers in the labor force; number, age and value of important 
machines; gross value of product; expenditures for certain items; and 
investment, farm facilities and related information. 
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The special tabulation of census schedules and other available 
information is supplemented by data obtained from enumerative surveys. 
These enumerative surveys usually cover such items as production 
method and practices, man labor, power, machinery and materials used, 
contract work hired, inventories of machinery and related items and 
cash expenditures for certain items not obtained elsewhere, 
A survey of rural carrier and mailed questionnaires was tabu­
lated for 1958-61. These are identical or matched schedules; that is, 
the same farmer reports on the same farm in at least two consecutive 
years. For each size of farm, the percentage of the total farm acerage 
devoted to each crop in each year is calculated, as well as the per­
centage change from year-to-year in number of acres in each crop and in 
numbers of each type and class of livestock. 
Field surveys provided the data that were not available from the 
above sources, such as expenditures for new buildings and building 
repairs, purchase and repair of machinery, and fertilizers, insecti­
cides, fungicides, weedkillers and other farm production supplies. 
Cost Coefficients 
The cost coefficients in this study are classified according to 
whether or not their value changes as farm size is increased. Where 
possible these costs will be proportioned among the enterprises. 
Constant costs are those coefficients that do not change as farm 
size is increased. The following items are assumed to be constant 
with respect to size; automobile depreciation, garden seeds, farm 
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share of automobile operating cost, telephone and livestock expenses 
on cash-grain farms. 
Some costs are proportional to land area or size of enterprise, 
but their coefficients per unit of the enterprise are nearly constant. 
Coefficients of this type are assumed to be protein and minerals pur­
chased per animal unit, veterinary and medicine per animal unit, 
seeding rates per acre, twine per acre of hay, seed cleaned and treated 
per acre, tractor operating cost per hour, truck operating cost per 
hour, automobile operating cost per mile of farm business mileage, 
automobile depreciation, other machinery repairs per hour, corn shell­
ing cost per bushel, grain and livestock hauling per hundredweight, 
land improvement per acre, real estate tax rates per acre, personal 
property tax rates per dollar of valuation and miscellaneous ex­
pense. 
The remaining category of costs are those that change at non-
proportional rates as size is increased. Direction of change may 
change abruptly and in some cases the rate of change may include both 
increasing and decreasing ranges. These variables are assumed to 
include fertilizer application per acre, chemicals, insecticides and 
herbicides used per production unit, tractor purchases and depreciation, 
annual mileage driven per truck, truck purchases and depreciation, 
annual automobile mileage, other machinery purchases and depreciation, 
farm building repairs and depreciation, fence repairs and depreciation, 
annual hired labor, farm share of electricity and farm insurance. 
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CHAPTER V. DESCRIPTION OF COMPUTER MODEL 
The computerized cost and return model can be divided into four 
parts. The first part or the main program calculates the cost and return 
statistics up through net farm income. The second part computes the 
index numbers. The third part adjusts the input data for changes in 
farm size, prices, or management level. The fourth part compiles out­
put data into an array suitable for printing. 
A complete program statement is included in Appendix B along with 
input and output data for a 248-acre cash grain farm. The program is 
written in Fortran language to facilitate adaptability to various com­
puter systems. 
The main program follows the same general computation procedure as 
the regular USDA hand budgets. The only deviation is the added breakdown 
and computation of cost, return and production data for each crop and 
livestock enterprise, A list of work tables that the regular procedure 
used is shown in table 1. 
A mathematical presentation of the computerized cost and return 
model will now be presented. The purpose will not be to present a 
detailed framework since the computer program contained in Appendix B 
does that. Rather the purpose here will be to present the logical frame­
work and methodology employed In the model. References to P^ In the 
following equations refers to a vector of 240 prices which are listed and 
defined In table 2. Similarly, references to C(l,j) and A(l,j) refers 
to matrices of 1 rows and j columns listed In tables 3 and 4, respec­
tively. 
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Table 1. Titles for cost and return tables used in budgeting procedure 
Table 
Number Title 
1. Crop production and land use 
2. Farm products used in the home 
3. Livestock inventory, production and disposition 
4* Amount of seed used 
5. Amount of feed fed to livestock 
6. Crop balance summary 
7. Investment in livestock and crops 
8. Gross farm income and gross farm production 
9. Total hours labor and power used 
10. Costs of operating machinery 
11. Machinery purchases, inventory and depreciation 
12. Land building investment; building and fencing repairs and 
replacement, depreciation; and taxes 
13a, Total charge for capital (current dollars) 
13b, Index of quantity of machinery and investment in working 
capital (base values) 
14. Production expenses and total inputs 
16, Land use, livestock numbers, labor, investment, distribution 
of income and expense, and related factors 
17, Gross farm income and net farm income (index numbers) and 
operating expense per dollar of gross farm Income 
18, Net farm production and production per hour of man labor 
(index numbers) 
19, Operating costs per unit of production and total costs per 
unit of production (index numbers) 
20, Total input per unit of production (index numbers) and 
charge to real estate capital at base values 
21, Prices received and prices paid (index numbers) 
22, Crop yield index 
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Total land is defined to be: 
L = L + L + L 
t c p f 
Where 
= tillable land acreage 
Lp = nontiliable land acreage 
= farmstead acreage 
Tillable cropland is defined further as 
10 
Lc = i : 1 
Where equals the percent of tillable land that is used by each of 
the 10 crop enterprises. These enterprises may be set up in any order, 
but for this study were set up with corn for grain first followed by corn 
silage, soybeans, wheat, oats, alfalfa hay, clover hay, idle land, rota­
tional pasture, and milo, respectively. The are inputted in the first 
row of the A matrix, table 4. The individual crop acreages are stored in 
the 9th row of table 4 (A matrix) and are computed as follows ; 
Crop enterprise acreage = A(9,j) = A(l,j)L^ 
Where j = 1, 2, 10. 
Total output of each crop enterprise is defined as follows ; 
Enterprise output = A(10,j) = A(9,j)* A(2,j) 
Where A(2,j) equals the yields for each crop enterprise, table 4. 
The value of output for each crop enterprise is defined as the crop 
output multipled by the market price received for the crop, table 2. 
Crop output value = A(10,j)* P^g + j 
Cash costs attributed to producing one acre of each crop enterprise 
are defined next. The first 23 rows of the C matrix (table 3) contains 
30 
the quantities of cash inputs per acre for each crop enterprise. Cells 
that do not apply to a particular crop enterprise are left blank when 
data are inputted^ Multiplying these quantities times the respective 
prices gives the cash cost of the inputs. Cash costs for each crop 
enterprise is found as follows: 
23 10 
Cash cost per acre A(ll,j) = . 2 . Z Q p 
1 = 1 J = 1 ^ij n 
where equals row and column of cash inputs and is the respective 
price for each of the 23 cash inputs. 
Noncash costs attributed to producing one acre of each crop enter­
prise are inputted in rows 24 through 37 of C matrix (table 3). The 
noncash cost for each crop enterprise is found as follows: 
37 10 
Noncash costs per crop enterprise A(12,j) " ^ ? 24 j = 1 ^ ij 
where equals row and column of each noncash input and is the 
respective price for each of the 14 noncash inputs* The cash cost 
and noncash cost for each crop can be found by: 
Cash cost per crop = A(ll,j) = A(9,i)* A(ll,j) 
Noncash cost per crop = A(13, 1) = A(9,j)* A(12,J) 
where i refers to the row of the matrix and j refers to the crop and 
column of the A and C matrix where the data are stored. 
Total net income per acre for each crop enterprise is defined as: 
Net income per crop acre = A(58,j) = A(10,j)* (P^g + j) -
A(H,j) - A(ll,j) - A(12,j) 
Total net income per crop is defined as: 
Net income per crop = A(58,j)* A(9,j) 
The number of livestock in each enterprise is inputted into the 
31 
model. The total number is then broken down within an enterprise by 
the following equation: 
n 
Total livestock on hand = . 2 A.E 
1 = 1  r  
where equals the percent of total livestock in each enterprise class 
(breeding stock, growing stock, etc.) and i equals the number of 
n 
classes within the enterprise. The ^  ^  ^  = 1, and E represents 
the total number of livestock inputted into each enterprise and is 
located in the C matrix, table 3 as C(ij) where j = 38, 48, 51. The 
A values for each enterprise follow the E value. 
Total output for the livestock enterprises takes the following 
form; 
Livestock output =I+B+A-D-H-I . , 
t + 1 
where 
I = Current inventory number beginning of year 
B = Births 
A = Purchases 
D = Death loss 
H = Home use 
^ ^ = Inventory at the end of the year 
Equational representative of these balancing equations are found 
in Appendix B under statement A(19,j) where j = 1, 2, 3, 4 for cattle 
enterprise, A(27,10) for hogs and A(32,3) for chickens. 
Livestock productions produced are milk, cream and eggs. These 
outputs are a production rate times the producing-female stock and are 
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stored as A(19,5), A(19,6) and A(32,l). 
Cash costs for the livestock enterprise are expressed either on a 
per head basis or a per hundredweight gained per head. An equational 
representation would be as follows : 
Cash cost of enterprise = Z QP^N 
where 
Q P represents the quantity and price of the following inputs; 
ij n 
cost of grain fed, cost of hay fed, cost of protein fed, cost of labor, 
cost of pasture, cost of building repairs, cost of veterinarian, cost 
of fence repairs, cost of personal property tax, cost of insurance, 
cost of purchased calves, cost of grinding grain, cost of hauling 
cattle, cost of hauling milk, and cost of hauling cream. The symbol 
N represents the number of head of each class or the hundredweight 
gained. 
Noncash costs for the livestock enterprise are limited to a capital 
charge for investment in livestock, enterprise inputs and fence depre­
ciation. 
The net income to the farm from each livestock enterprise is 
determined by the following equation: 
NI = VP - HC - C - NO 
where 
NI = net income of the enterprise 
VP = value of production 
HC = home consumption of enterprise product 
C = cash cost of producing enterprise output 
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NC = noncash cost of producing enterprise output 
The program notation would be as follows for the net income of each 
enterprise : 
6 
Cattle A(26,5) = ^ Z ^ [A(20,i) - A(21,1)1 - A(26,3) - A(26,4) 
Hogs A(31,7) = A(2S,1) - A(28,2) - A(31,3) - A(31,6) 
Chickens A(35,7) = A(32,l) + A(3i,3) - A(32,5) - A(32,10) - A(35,5) 
- A(35,6) 
Cash receipts from the crop enterprises can be determined by 
adjusting the value of production by the value of changes in inventory 
and the crops used for seed and feed or algebraically, 
10 
A(35,10) = i S 1 [A(10,i)* P^g + j.] - A(38,6) - A(7,i) - A(39,10) 
Once cash expenses and cash receipts are known for cash enterprise, the 
next step is to combine these sums to form costs and returns for the 
farm. Total cash receipts for the farm are: 
A(38,3) = A(35,10) + A(37,9) + A(36,10) + A(38,2) 
Total cash expenses for the farm are; 
10 
A(53,3) = g ^  A(ll,i) + A(26,3) + A(31,3) + A(35,5) + OH 
where the terms represent the cash cost of producing cattle, hogs, 
chickens, and overhead expense. Overhead expenses are defined as those 
costs not directly attributed or proportional to any enterprise. 
Net cash income is 
A(57,3) = A(38,3) - A(55,3) 
Net farm income is 
A(57,4) = A(57,3) + A(38,4) + A(38,6) - A(55,10) 
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where A(38,4) is value of perquisites and A(38,6) and A(55,10) is 
change in inventory for grains, livestock, fences and buildings. 
The next step in the program is the calculation of index measures 
previously defined in Chapter 3. 
n n n n 
Gross farm income = ^ g ^  j g E i j S 1 ^0 
where the numerator represents the summation of quantities and prices 
received for production in the current year and the denominator repre­
sents the summation of the respective product values in the chosen 
base period. 
n n ram 
i £ 1 j £ 1 - a £ 1 b £ 1 
Net farm income = — 
n n mm 
'-i 2 1 j = 1 ' a = 1 b = 1 ^ ^b^O 
where the numerator represents the summation of gross farm income minus 
total farm expenses and the denominator represents the base period 
average of net farm income. 
n n n n 
Net farm production = ^ g i q g i ^iV^i § i o = 1 ^iPo^O 
where the numerator represents the current annual value and the 
denominator represents the average annual value for the base period. 
The coefficient is the quantity sold or changed in inventory in 
the current year and p^ is the weighted average price in the base 
period. 
Production per hour of man labor = production 
where L represents total hours of labor used in production. 
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_ mm 
Operating expense per _ ^ ^ 
unit of production a = 1 b = I % b 
Index of gross farm production 
where the numerator represents total operating expense of the farm. 
The formula for both the index of gross farm production and the 
index of total inputs is Z q p /(Z q p.) , in which q is the quantity â D 3 D U 8 
of the respective items sold or purchased in each year and p repre-
b 
sents the weighted average price received or paid for the respective 
item in the base period. The average value of total inputs or out­
puts in the base period is represented by (2 
. .. ^ . Index of gross farm production 
Production per unit of input i„dex of total inputs 
m m 
Total cost per unit = ^a = 1 b = 1 ^ ^c ^e 
Index of gross farm production 
where the numerator represents total farm cost and is obtained by 
adding and which represent the charge for all capital invested 
and the value of family labor, respectively, to total farm operating 
expense. m 
Power and machinery, January 1 = ^ ~ ^ 
= 1 ^a/Pb 
o 
where I is the annual January 1 inventory value of the respective 
items and p^ is the base price of a unit of I, The numerator repre­
sents the current quantity of power and machinery items and the 




Crop yields per acre = ^ ^  ^  y^ (p^a^)O 
(2 fi Pi*i)o 
Where y^ represents per acre crop yields in the current year, y? the 
average yields per acre in the base period; p^ the average price 
received per unit of each respective crop in base period and a^ the 
average net planted or harvested acreage of the respective crops in 
the base period. 
n n 
Prices paid or prices received " ^ % y = ^ ^a^b 
n n 
a = 1 0 = 1 ^a^o 
where and p^ represent current-year quantities and prices res­
pectively, and p^ represents weighted average prices in the base 
period. 
The final part of the model is the subroutine to adjust the 
input data for changes in prices, management level or farm size. The 
subroutine is divided into four main parts : the decision section, a 
price section, a management section and a size function section. The 
decision section is operated by rows 5, 6 and 7 of the S input matrix 
shown in table 5. The operator by placing I's and O's can instruct 
the program to confute or skip, respectively, specific sections in the 
subroutine, and/or sub-parts of these sections. In all sections that 
are skipped, the coefficients remain the same as originally inputted 
for the modal situation. 
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Prices used in this study are assumed to be independent of farm 
size and divisible into three groups: prices received for crops (p^), 
prices received for livestock (p^), and prices paid for production 
inputs (p^). Production inputs that are farm raised, such as feed 
grain, hogs, feeder cattle, etc., are assumed to change with prices 
received for these commodities and are included in that category. Each 
category can be changed or left constant either individually or col­
lectively. Algebraically the price vector (P) can be defined as; 
P = ap + bp, + cp. 
c 1 i 
where a represents the change in price received for crops S (5,2), 
b represents the change in price received for livestock S(5,4), and c 
represents the change in price paid for production inputs S(5,6), 
The remaining inputs from the main program are divided into three 
categories. The first category is the constant inputs shown in table 
6. These inputs remain fixed as either size or management level is 
changed. 
The second category is the inputs that change with the level of 
management assumed and are shown in table 7. Examples of input vari­
ables included in the management section are yields, death losses, 
selling rates, etc. By adjusting these upward or downward by the sub­
routine, the effect of management level can be entered into the program. 
Most of the variables are programmed to change in the same direction 
as the level of management. However, some inputs have an indirect 
relationship to management. For example, death loss of livestock 
decreases in magnitude as the management level is increased. 
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The remaining category is the inputs affected by farm size and 
is shown in table 8. Examples are labor required per unit of pro­
duction, tractor hours used per acre of crop, number, tractors per 
farm, etc. 
Algebraically, the above three categories of input variables can 
be defined as : 
C = c, + dc + c' 
k m s 
where c^ represents the constant variables, d represents a percentage 
change in management level, c^ represents the input variables affected 
by the management level, and c^ represents the adjusted input variables 
that are a function of farm size. Reasoning and assumptions involving 
these groups will be discussed in the next chapter. 
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CHAFTER VI. DESCRIPTION OF INPUT DATA 
Initially, the farm size and land-use categories of tillable land, 
non-tillable land and farmstead acreage is determined and read into 
the model. The prices used in the study are next in the data array 
followed by the production coefficients. Once these data are in the 
computer, the computation of the series begins. The prices and pro­
duction coefficients inputted into the model and their definitions are 
shown in tables 2 and 3, respectively. 
The prices included in table 2 are for products sold or inven­
toried and for production inputs. The base prices refer to the value 
of the items in the base period used in the calculations of the index 
series. The various prices occur in approximately the sequence they 
are used in the program. If a different crop was to be substituted for 
one of the land uses described in the first 10 rows of table 2, the 
corresponding value of the new crop would be substituted for each item 
pertaining to the outgoing land use. Correspondingly, the appropriate 
production coefficients would need to be changed in the input data to 
accomodate the new crop^ 
The production coefficients (table 3) inputted into the program 
appear in the sequence that they are used in the computation procedure. 
Each of the ten columns of the input matrix shown in table 3 are used 
to represent a specific land use. This ordering will facilitate the 
substitution of new land uses for those uses currently in the program. 
Inoculation of seed is the first cost listed in table 3 and 
applies to soybeans and legume seedings. The cost is expressed as a 
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Table 2, Prices paid and received by cash grain farmers in 1960 and 
1961 
Item Unit Number 1960 1961 
Dollar 
Seed Com Bushel 1 11,50 11,90 
Seed com silage do. 2 11.50 11,90 
Seed soybeans do. 3 3.05 3,08 
Seed wheat do. 4 3.40 3.68 
Seed oats do. 5 1.42 1,35 
Seed alfalfa Cwt, 6 48,80 47,00 
Seed clover do. 7 41.10 35.10 
Seed idle land do. 8 0.00 0.00 
Seed bromegrass do. 9 33,90 24.50 
Seed milo Bushel 10 0,00 0.00 
Fertilizer on corn Cwt, 11 5.50 5,59 
Fertilizer on c, silage do. 12 5,50 5,59 
Fertilizer on soybeans do. 13 5,50 5,59 
Fertilizer on wheat do. 14 5.50 5,59 
Fertilizer on oats do. 15 5.50 5.59 
Base price, protein do. 16 4.85 4,85 
17 0.00 0,00 
18 0.00 0,00 
Fertilizer on pasture do. 19 5.50 5.59 
Fertilizer on milo do. 20 5.50 5.59 
Base price, fertilizer do. 21 4.13 4.13 
Rock phosphate do. 22 1.00 1.00 
Base price, rock phos. do. 23 1.03 1.03 
Lime do. 24 3.65 3.60 
Base price, lime do. 25 3.49 3.49 
Tractor depreciation Hour 26 1.00 1.00 
Other mach. depreciation do. 27 1.00 1.00 
Charge for capital Percent 28 0.04 0,04 
Base price, corn seed Bushel 29 11.45 11,45 
Base price, c. s. seed do. 30 11.45 11.45 
Base price, soybeans seed do. 31 3.13 3,13 
Base price, wheat seed do. 32 3.46 3.46 
Base price, oats seed do. 33 1.40 1.40 
Base price, alfalfa seed Cwt, 34 45.24 45.24 
Base price, clover seed do. 35 44.91 44.91 
Base price, idle Id. sd. do. 36 0.00 0.00 
Base price, brome seed do. 37 31.93 31.93 
Base price, milo seed Bushel 38 0.00 0.00 
Corn sold do. 39 0.99 1.08 
Com silage sold do. 40 0.00 0.00 
Soybeans sold do. 41 2.23 2.33 
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Table 2, (Continued) 
Item Unit Number 1950 1961 
Dollar 
Wheat sold Bushel 42 1.74 1,80 
Oats sold do. 43 0.61 0.62 
Alfalfa sold Ton 44 19.50 19.60 
Clover hay sold do. 45 19.50 19.69 
Govt, feed grain prog. Acre 46 0.00 0.00 
Permanent pasture do. 47 10.00 10.00 
Milo Bushel 48 0.00 0.00 
Calves Herd 49 0.00 0.00 
Raised yearlings Cwt. 50 22.10 22.22 
Purchased yearlings do. 51 0.00 0.00 
Cull cows Head 52 0.00 0.00 
ML Ik Cwt, 53 0.00 0.00 
Cream Pound 54 0.51 0.51 
Base price. caIves Head 55 0.00 0.00 
Base price. raised yrlg. Cwt. 56 23.05 23.00 
Base price, purch, yrlg. do. 57 0.00 0.00 
Base price. cull cows Head 58 0.00 0.00 
Base price, milk Cwt. 59 0.00 0.00 
Base price, cream Pound 60 0.51 0.50 
Other grain fed Bushel 61 0.99 0.99 
Hay fed Ton 62 19.50 19,50 
Protein for milk cows Cwt. 63 4.75 4.75 
Protein for beef cows do. 64 0.00 0.00 
Protein for heifers do. 65 0.00 0.00 
Protein for raised yrlg. do. 66 4.75 4.75 
Protein for purch. yrlg. do. 67 0.00 0,00 
Protein for calves do. 68 0.00 0.00 
Protein for purch. calves do. 69 0.00 0.00 
Protein for bulls do. 70 0.00 0.00 
Milk cow inventory Head 71 210.00 214.00 
Beef cow inventory do. 72 0.00 0,00 
Heifer inventory do. 73 0.00 0.00 
Raised yrlg, , inventory Cwt, 74 119.00 126,00 
Purch, yrlg, , inventory do. 75 0.00 0.00 
CaIves invent ory Head 76 0.00 0.00 
Purch. calves inventory do. 77 0.00 0.00 
Bulls inventory do. 78 0.00 0.00 
Base inventory, M. cow do. 79 183,89 183,80 
Base inventory, B. cow do. 80 0.00 0,00 
Base inventory, heifers do. 81 0.00 0.00 
Base inventory, R. yrlg. Cwt. 82 100.85 100.85 
Base inventory, Purch. yrlg. do. 83 0.00 0.00 
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Item Unit Number 1960 1961 
Dollar 
Base inventory, calf Head 84 0.00 0.00 
Base inventory, purch, calf do. 85 0.00 0.00 
Base inventory, bulls do. 86 0.00 0.00 
Personal tax, cattle Dollar 87 0.023 0.02 
Base pers, tax, cattle do. 88 0.010 0.01 
Insurance, cattle do. 89 0.003 0.00 
Base insurance, cattle do. 90 0.003 0.003 
Labor Hour 91 1.03 1.04 
Purchased calves Head 92 0.00 0.00 
Purchased yearlings do. 93 0.00 0.00 
Grinding grain Bushel 94 0.08 0.08 
Hauling livestock Cwt, 95 0.00 0.00 
Milk hauling do. 96 0.11 0.11 
Cream hauling do. 97 0.00 0.00 
Capital charge, cattle Percent 98 0.04 0.04 
Hogs sold Cwt, 99 0.00 0.00 
Base price, hogs sold do. 100 0.00 0.00 
Hogs, protein do. 101 0.00 0.00 
Hogs, Inventory do. 102 0.00 0.00 
Hogs, insurance Dollar 103 0.00 0.00 
Base insurance, hogs do. 104 0.00 0.00 
Purchased pigs Head 105 0.00 0.00 
Base cost, purch, pigs do. 106 0.00 0.00 
Chickens Pound 107 0.108 0.09 
Base price, chickens do. 108 0.116 0.12 
Eggs Dozen 109 0.291 0.30 
Base price, eggs do. 110 0.299 0.30 
Protein, hens Cwt. 111 4.75 4.75 
Protein, other poultry do. 112 4,75 4,75 
Inventory, chickens Head 113 0,87 0.99 
Insurance, chickens Dollar 114 0,003 0.003 
Baby chicks Head 115 0,389 0.41 
Base price, com Bushel 116 1,10 1.10 
Base price, oats do. 117 0,61 0,61 
Base price, wheat do. 118 1,76 1,76 
Base price, soybeans do. 119 2.07 2.07 
Base price, milo do. 120 0,00 0,00 
Base price, hay Ton 121 19.15 19,15 
ACP payment Dollar 122 0.30 0,30 
Base ACP payment do. 123 0,00 0.00 
Base garden value do. 124 2,22 2.22 
Garden value do. 125 2.30 2.16 
Base inventory, hogs Cwt, 126 0,00 0.00 
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Item Unit Number 1960 1961 
Dollar 
Base inventory, chickens Head 127 1.09 1.09 
Base price, tractor Unit 128 3910.00 3910.00 
Base price, trucks do. 129 2803.00 2803.00 
Base price, autos do. 130 2300.00 2300.00 
Base oper, cost, ma ch. Hour 131 1.01 1.01 
Tractor purchases Acre 132 0.72 0.72 
Trucks Unit 133 2897.00 2897.00 
Auto do. 134 2368.00 2355.00 
Operating cost, mach. Hour 135 0.314 0.40 
Gasoline Gallon 136 0.182 0.19 
Oil do. 137 1.26 1.30 
Truck operation Mile 138 0.08 0.08 
Base price, tr. operat. do. 139 0.078 0.08 
Auto operation do. 140 0.043 0.04 
Base price, auto operat. do. 141 0.042 0.04 
Machinery repairs Hour 142 1,07 1.10 
Base price, gasoline Gallon 143 0,185 0.18 
Com shelling Bushel 144 0,025 0.02 
Base price, corn shelling do. 145 0,029 0.03 
Grain hauling do. 146 0,013 0.01 
Base price, grain hauling do. 147 0.023 0.02 
Base price. Is. hauling Cwt. 148 0.314 0.31 
Building expense Dollar 149 1.02 1.01 
Base price, bldg» esq). do. 150 1,00 1.00 
Base price, labor Hour 151 0,99 0.99 
Fence repairs Dollar 152 1,02 1.01 
Base price, f. repairs do. 153 1,00 1.00 
Real estate tax Acre 154 4,44 4.44 
Base real estate tax do. 155 4,43 4.43 
Personal tax, mach. Dollar 156 0,023 0.02 
Base pers. tax, mach. do. 157 0,01 0.01 
Telephone Unit 158 50.40 52.45 
Base price, telephone do. 159 41,99 41.99 
Electricity KWH 160 0,023 0.02 
Base price, electricity do. 161 0,025 0.02 
Miscellaneous expense Dollar 162 0.01 0.01 
Base misc. expense do. 163 0.01 0.01 
Other machinery Index 164 0.965 1.10 
Base price, other mach. do. 165 1,01 1.01 
Land Acre 166 394,00 394.00 
Base price, cattle prot. Cwt. 167 4.85 4.85 
Base price, grinding Bushel 168 0.08 0.08 
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Item Unit Number 1960 1961 
Dollar 
Base price, purch. yrlg. Cwt. 169 0.00 0,00 
Base price, baby chickens Head 170 0.356 0.36 
Base price, purch, calf do. 171 0.00 0.00 
2-4 D Pound 172 4.00 3.80 
Base price, 2-4D do. 173 4.00 4.00 
Twine do. 174 0.230 0.21 
Base price, twine do. 175 0.217 0.22 
Seed cleaning and treating Bushel 176 0.102 0.10 
Base price, seed cl. & tr. do. 177 0.102 0.10 
DDT Pound 178 2,05 1.70 
Base price, DDT price do. 179 1.64 1.64 
Base price, mach. repair Dollar 180 1.00 1.00 
Base price, milk hauling Cwt. 181 0.00 0.00 
Crop insurance, corn Acre 182 1.00 1.00 
Crop insurance, soybeans do. 183 1.00 1.00 
Crop insurance, wheat do. 184 1.00 1.00 
Crop insurance, oats do. 185 1.00 1.00 
Crop insurance, hay do. 186 0.00 0.00 
Inoculation of seed Bushel 187 0.102 0.10 
188 0.00 0.00 
189 0.00 0.00 
Tractor expense Hour 190 0.644 0.66 
191 0.00 0.00 
Labor, corn shelling Hour 192 1.03 1.04 
Real estate tax Acre 193 4.44 4.44 
Personal tax, crops Bushel 194 0.023 0.02 
195 0,00 0.00 
Base price, mk, cow prot. Cwt. 196 4,85 4.85 
Base price, hen prot. do. 197 4,85 4,85 
198 0,00 0.00 
Base price brome seed Cwt, 199 31,93 31.93 
200 0,00 0.00 
201 0,3100 0,31 
Tractors Unit 202 4625,00 4888,00 
Garden seed do. 203 11,00 10,00 
Base cost, garden seed do. 204 10,33 10,33 
Value of cow beef for home use Cwt, 205 15.00 15.00 
Inventory, cow Head 206 205.00 210.00 
Inventory, beef cows do. 207 123,00 119,00 
Inventory, heifers do. 208 123,00 119,00 
Inventory, raised yrlg. do. 209 123,00 119,00 
Inventory, purchased yrlg. do. 210 123,00 119,00 
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Item Unit Number 1960 1961 
Dollar 
Inventory, calf Head 211 123.00 119.00 
Inventory, purch. calf do. 212 123.00 119.00 
Inventory, bull do. 213 123.00 119.00 
Inventory, hog Cwt. 214 18.80 18.80 
Inventory, chicken Head 215 0.87 0.87 
Base inventory, hog Cwt. 216 0.0387 0.04 
Inventory, soybeans Bushel 217 2.01 2.23 
Base inventory, soybeans do. 218 2.07 2.07 
Base price, soybean meal Pound 219 0.05 0.05 
Base inventory, chicken Head 220 1.09 1.09 
Base inv,, milk cow do. 221 183.89 183.89 
Base inv., beef cow do. 222 0.00 0.00 
Base inv., heifers do. 223 0.00 0.00 
Base inv., raised yrlg. Head 224 100.85 100.85 
Base inv., purch. yrlg. do. 225 0.00 0.00 
Base inv., calf do. 226 0.00 0.00 
Base inv,, purch. calf do. 227 0.00 0.00 
Base inv., bull do. 228 0.00 0.00 
Jan. 1 inv., com Bushel 229 1.06 0.99 
Jan. 1 inv., oats do. 230 0,66 0.61 
Jan. 1 inv., wheat do. 231 1.75 1.74 
Jan. 1 inv., soybeans do. 232 2.01 2.23 
Jan. 1 inv., milo do. 233 1.00 1,00 
Jan. 1 inv., hay Ton 234 19.50 19.50 
Jan. 1 base inv., com Bushel 235 1.10 1.10 
Jan. 1 base inv., oats do. 236 0.61 0.61 
Jan. 1 base inv., wheat do. 237 1.76 1.76 
Jan. 1 base inv., soybeans do. 238 2.34 2.34 
Jan. 1 base inv., milo do. 239 1.00 1.00 
Jan. 1 base inv., hay Ton 240 19.15 19.15 
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Table 3. Production coefficients for cash grain farm in 1960 and 1961 
(a matrix of 10 columns and 66 rows referred to as C matrix) 





Inoculation of seedybu, 
of crop seeded 
Seed cleaning and treating/ 
bu. of crop seeded 
Seed purchased/crop acre 
Fertilizer/crop acre 
1 0.0 0.0 
2 0.0 0.0 
3 1,1000 1.1000 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.0 0.0 
1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 1.0195 1.2589 
5 1.4701 1.2589 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0,0 
10 0.0 0,0 
1 0.1700 0,1900 
2 0.1700 0.1700 
3 0.3300 0.2720 
4 0.6800 0.7620 
5 1.0250 1.1510 
6 0.0250 0.0250 
7 0,0500 0.0500 
8 0.0 0.0 
9 0.0067 0.0067 
10 0.1700 0.1700 
1 1.7500 1.7700 
2 1.7500 1.7500 
3 0.0 0.0 
4 0.3300 0.3300 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 1.7500 1.7500 
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Rock phosphate/crop acre 
Lime/crop acre 
DDT/crop acre 
2-4 D/crop acre 
Tractor operation hrs/crop 9 
acre 
1 0.4400 0.5800 
2 0.4400 0.5800 
3 0.4400 0.5800 
4 0.4400 0.5800 
5 0.4400 0.5800 
6 0.4400 0.5800 
7 0.4400 0.5800 
8 0.0 0.0 
9 0.0 0.0 
10 0.4400 0.4400 
1 0.1460 0.1820 
2 0.1460 0.1820 
3 0.1460 0.1820 
4 0.1460 0.1820 
5 0.1460 0.1820 
6 0.1460 0.1820 
7 0.1460 0.1820 
8 0.0 0.0 
9 0.0 0.0 
10 0.1460 0.1460 
1 0.1303 0.2287 
2 0.1303 0.1303 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.1303 0.1303 
1 0.0218 0.0817 
2 0.0218 0.0218 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.0218 0.0218 
1 5.0000 5.0000 
2 5.0000 5.0000 
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Tractor purchases/crop acre 10 
Other machinery operation, 11 
hrs/acre 
Other machinery purchases/ 12 
acre 
Gas for aux,engines 13 
3 3.9000 3.6000 
4 2,6000 2.6000 
5 2.6000 2.6000 
6 4.0000 4.0000 
7 4.0000 4.0000 
8 0.0 0.4000 
9 1.2000 1.2000 
10 5.0000 5.0000 
1 5.0000 5.0000 
2 5.0000 5.0000 
3 3.9000 3.9000 
4 2.6000 2.6000 
5 2.6000 2.6000 
6 4.0000 4.0000 
7 4.0000 4.0000 
8 0.0 0.4000 
9 1.2000 1.2000 
10 5.0000 5.0000 
1 5.0000 5.0000 
2 5.0000 5.0000 
3 3.9000 3.9000 
4 2.6000 2.6000 
5 2.6000 2.6000 
6 4.0000 4.0000 
7 4.0000 4.0000 
8 0.0 0.4000 
9 1.2000 1.2000 
10 5.0000 5.0000 
1 5.0000 5.0000 
2 5.0000 5.0000 
3 3.9000 3.9000 
4 2.6000 2.6000 
5 2.6000 2.6000 
6 4.0000 4.0000 
7 4.0000 4.0000 
8 0.0 0.4000 
9 1.2000 1.2000 
10 5.0000 5.0000 
1 0.2045 0.2045 
2 0.2045 0.2045 
3 0.1738 0.1738 
4 0.4309 0.4309 
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1960 1961 
Item Line Column Value Value 
13 5 0.8916 0.8916 
6 1.0527 1.0527 
7 1.0527 1.0527 
8 0.0 0.0 
9 0.0 0.0 
10 0.2045 0.2045 
Corn shelling bu./acre 14 1 60.0252 60.0252 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0 .0  0 .0  
9 0.0 0,0 
10 0.0 0.0 
Com shelling labor hired/ 15 1 0.5635 0.5635 
acre 2 0.0 0.0 
3 0.0 0.0 
4 0.0 0,0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0,0 
10 0.3780 0.3780 
Grain hauling hired/acre 16 1 48.0100 48.0100 
2 0.0 0,0 
3 17.6700 17,6700 
4 19.8500 19,8500 
5 33.5000 33.5000 
6 0.0 0.0 
7 0.0 0.0 
8 0,0 0.0 
9 0.0 0.0 
10 48.0100 48.0100 
Grain hauling truck/bu, 17 1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
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1960 1961 
Item Line Column Value Value 
17 7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 19.2000 19.2000 
Operator labor hours/acre 18 1 6.0000 6.0000 
2 6.0000 6.0000 
3 4.1000 4.1000 
4 3.3000 3.3000 
5 2.8000 2.8000 
6 5.3000 5.3000 
7 5.3000 5.3000 
8 0.0 1.7000 
9 1.7000 1.7000 
10 6.0000 6.0000 
Real estate tax/acre 19 1 1.0000 1.0000 
2 1.0000 1.0000 
3 1.0000 1.0000 
4 1.0000 1.0000 
5 1.0000 1.0000 
6 1.0000 1.0000 
7 1.0000 1.0000 
8 0.0 0.0 
9 1.0000 1.0000 
10 1.0000 1.0000 
Personal property tax on 20 1 1.1610 1.1610 
crop inventory 2 1.1610 1.1610 
3 1.6100 1.6100 
4 1.4450 1.4450 
5 4.7860 4.7860 
6 3.0480 3.0480 
7 3.0480 3.0480 
8 0.0 0.0 
9 0.0 0.0 
10 1.1610 1.1610 
Crop insurance/acre 21 1 1.0000 1.0000 
2 1.0000 1.0000 
3 1.0000 1.0000 
4 1.0000 1.0000 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
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1960 1961 
Item Line Column Value Value 
21 9 0.0 0.0 
10 1.0000 1.0000 
Twine/acre 22 1 0,0 0,0 
2 0.0 0.0 
3 0.0 0.0 
4 1.4600 1.4600 
5 1.4600 1.4600 
6 5.9946 5.9946 
7 5.9946 5.9946 
8 0.0 0.0 
9 0.0 0.0 
10 0.0 0.0 
Personal property tax on 23 1 39.9200 39.9200 
power and machinery 2 39.9200 39.9200 
3 33.5300 33.5300 
4 20.7700 20.7700 
5 20.7400 20.7400 
6 31.9300 31.9300 
7 31.9300 31.9300 
8 0.0 0.0 
9 9.5900 9.5900 
10 39.9200 39.9200 
Tractor depreciation 24 1 1.4614 2.1924 
2 1.4614 2.1924 
3 1.1399 1.7101 
4 0.7600 1.1401 
5 0.7600 1.1401 
6 1.1692 1.7540 
7 1.1692 1.7540 
8 0.0 0.1754 
9 0.3507 0.5262 
10 1.4614 1.1401 
Other machinery depreciation 25 1 3.5308 4.3032 
2 3.5308 4.3032 
3 2.7540 3.3565 
4 1.8360 2.2376 
5 1.8360 2.2376 
6 2.8246 3.4425 
7 2.8246 3.4425 
8 0.0 0.3443 
9 0.8474 1.0328 
10 3.5308 4.3032 
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1960 1961 
Item Line Column Value Value 
Land value/acre 26 1 394. ,0000 394. ,0000 
2 394. 0000 394. ,0000 
3 394. ,0000 394. ,0000 
4 394. ,0000 394. ,0000 
5 394. ,0000 394. ,0000 
6 394. ,0000 394. ,0000 
7 394. ,0000 394. ,0000 
8 394. ,0000 394. ,0000 
9 394. ,0000 394. ,0000 
10 394. ,0000 394. ,0000 
Tractor value/acre 27 1 10. ,9705 16. ,4568 
2 10. 9705 10. 7930 
3 8. ,5570 12. 8363 
4 5. 7047 8. 5575 
5 5. ,7047 8. 5575 
6 8. 7764 13. 1654 
7 8. 7764 13. 1654 
8 0. 0 1. 3165 
9 2. 6329 3. 9496 
10 10. 9705 10. 7930 
Other machinery value/acre 28 1 24. 5200 29. 8823 
2 24. 5200 29. 8823 
3 19. 1256 23. 3082 
4 12. 7504 15. 5388 
5 12. 7504 15. 5388 
6 19. 6160 23. 9059 
7 19. 6160 23. 9059 
8 0. 0 2. 3906 
9 5. 8848 7. 1718 
10 24. 5200 24. 1235 
Seed inventory/acre 29 1 0. 0 0. 0 
2 0. 0 0. 0 
3 0. 8050 0. 8050 
4 0. 8206 0. 8206 
5 2. 6202 2. 6202 
6 0. 0 0. 0 
7 0. 0 0. 0 
8 0. 0 0. 0 
9 0. 0 0. 0 
10 0. 0 0. 0 
Seed bought/acre 30 1 1. 9550 1. 9550 
2 1. 9550 1. 9550 
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1960 1961 
Item Line Column Value Value 
30 
Tractor operating cost/ 31 
acre 
Other machinery cost/aere 32 
Gas for aux. engines 33 
Com shelling 34 
3 1.0065 1.0065 
4 2.3120 2.3120 
5 1.4555 1.4555 
6 1.2200 1.2200 
7 2.0550 2.0550 
8 0.0 0.0 
9 0.2271 0.2271 
10 1.9550 1.9550 
1 3.2000 3.3100 
2 3.2000 3.3100 
3 2.5116 2.5818 
4 1.6744 1.7212 
5 1.6744 1.7212 
6 2.5760 2.6480 
7 2.5760 2.6480 
8 0.0 0.2648 
9 0.7728 0.7944 
10 3.2000 3.3100 
1 1.5934 1.9430 
2 1.5934 1.9430 
3 1.2429 1.5156 
4 0.8286 1.0103 
5 0.8286 1.0103 
6 1.2748 1.5544 
7 1.2748 1.5544 
8 0.0 0.1554 
9 0.3824 0.4663 
10 1.5934 1.9430 
1 0.0368 0.0368 
2 0.0368 0,0368 
3 0.0313 0,0313 
4 0.0776 0.0776 
5 0.1605 0.1605 
6 0.1895 0.1895 
7 0.1895 0,1895 
8 0.0 0,0 
9 0.0 0,0 
10 0.0368 0,0368 
1 1.5006 1.5869 
2 0.0 0.0 
3 0,0 0,0 
4 0.0 0,0 
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1960 1961 
Item Line Column Value Value 
34 5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.0 0.0 
Grain hauling 35 1 0.6213 0.6007 
2 0.6213 0.0 
3 0.2317 0.2107 
4 0.2631 0.3168 
5 0.4664 0.4319 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.4641 0.4801 
Fertilizer, includes rock 36 1 10.5979 11.1295 
phosphate and lime 2 10.5979 11.1295 
3 0.0 0.0 
4 2.7879 3.050 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 10.5979 11.1295 
Chemicals 37 1 0.3543 0.6993 
2 0.3543 0.3543 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.3543 0.3543 
Cattle inventory, Jan. 1 38 1 2.0000 2.0000 
Milk cow distribution 2 0.5000 0.5000 
Beef cow distribution 3 0.0 0.0 
Heifer " 4 0.0 0.0 
Raised yearling " 5 0.5000 0.5000 
Purchased yearling " 6 0.0 0.0 
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1960 1961 
Item Line Column Value Value 
Raised calf distribution 38 7 0. 0 0 .0 
Purch. calf " 8 0. 0 0 .0 
Bull " 9 0. 0 0. 0 
Death rate, calves 10 0. 0001 0 .0001 
Death rate, M. cows 39 1 0. 0001 0. ,0001 
" " B, cows 2 0, 0100 0. ,0100 
" " Heifers 3 0, 0100 0 ,0100 
" " Raised yrlgs. 4 0. 1000 0, 1000 
" " Purch. yrlgs. 5 0. 0100 0 ,0100 
" " Raised calves 6 0. 0100 0, 0100 
" " Purch, calves 7 0. 0100 0. ,0100 
" " Bulls 8 0. 0100 0. 0100 
Calving rate, dairy 9 1. 0000 1. ,0000 
" " beef 10 1. 0000 1. ,0000 
Milk production, pounds 40 1 6620. 0000 6620. ,0000 
Milk separated 2 1. 0000 1. 0000 
Butterfat in milk/pound 3 0. 0385 0. 0385 
Cattle Inven. next Jan. 1 4 2. 0000 2. 0000 
Wei^t/calf sold, pound 5 0. 0 0. 0 
Weight/raised yrlg. sold 6 920. 0000 920. 0000 
Weight/purch. yrlg, sold 7 0. 0 0. 0 
Weight/cull cows sold 8 0, 0 0. 0 
Oats fed cattle, share 9 0, 3043 0. 3043 
Other grain fed cattle, share 10 0, 0 0. 0 
M. cows next Jan. 1, dist. 41 1 0. 5000 0. 5000 
B. cows next Jan. 1, dist. 2 0. 0 0. 0 
R. heifers next Jan. 1, dist. 3 0. 0 0. 0 
R. yrlgs, " " " " 4 0. 5000 0. 5000 
P. yrlgs. " " " " 5 0. 0 0. 0 
R. calves " " " " 6 0. 0 0. 0 
P. calves " 7 0. 0 0. 0 
Bulls " " " " 8 0. 0 0. 0 
Weight, purchased yrlgs. 9 0. 0 0. 0 
Weight, purchased calves 10 0. 0 0. 0 
Grain/cwt. gain p. yrlgs. 42 1 0. 0 0. 0 
Grain/head of P. calves 2 0. 0 0. 0 
Grain/ " of M. cows 3 36. 9640 36. 9640 
" " " B. cows 4 0. 0 0. 0 
" " " heifers 5 0, 0 0. 0 
" " " R. yrlgs. 6 51. 7500 51. 7500 
" " " calves 7 0, 0 0. 0 
" " " bulls 8 0, 0 0. 0 
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1960 1961 
Item Line Column Value Value 
Weight, P. yrlgs. sold 42 9 0. ,0 0. 0 
Weight, P. calves sold 10 0. ,0 0. ,0 
Home used cow beef 43 1 0. ,0 0. ,0 
" R. yrlgs. 2 828. ,0000 828. 0000 
" " P. yrlgs. 3 0. 0 0. ,0 
" " cull cow beef 4 0. ,0 0. 0 
" " milk 5 0. ,0 0. 0 
" " cream 6 254. .8700 254. 8700 
Hay/head, M, cow 7 3. ,5000 3. ,5000 
Hay/head, B, cow 8 0. 0 0. ,0 
" " heifers 9 0. 0 0. 0 
" " R. yrlgs. 10 1. ,0500 1. ,0500 
" cwt. gain, p. yrlgs. 44 1 0. 0 0. 0 
" head, calves 2 0. 0 0. 0 
" " P. calves 3 0. 0 0. 0 
" " bulls 4 0. 0 0. 0 
Protein/head, M, cows 5 4. 9500 4. 9500 
" " B. cows 6 0. 0 0. 0 
" " heifers 7 0. 0 0. 0 
" " R. yrlgs. 8 2. 1000 2. 1000 
" " calves 9 0. 0 0. 0 
" " bulls 10 0. 0 0. 0 
" cwt,/gain p. yrlgs. 45 1 0. 0 0. 0 
" head, P. calves 2 0. 0 0. 0 
Animal units, cows 3 1. 0000 1. 0000 
" " heifers 4 0. 0 0. 0 
" " yearlings 5 0. 5000 0. 5000 
" " calves 6 0. 0 0. 0 
Fence deprec. to cattle 7 0. 1379 0. 1379 
Bldg. repairs to cattle/A,U, 8 125. 0000 125. 0000 
Vet. & med. cost/A.U. 9 2. 3900 2. 3900 
Fence repairs/A.U, 10 12. 8707 12. 8707 
Grain ground, cattle 46 1 0. 5032 0. 5032 
Labor/head, M, cows 2 145. 0000 145. 0000 
" " B, cows 3 0. 0 0. 0 
" " heifers 4 0. 0 0. 0 
" R. yrlgs. 5 11. 0000 11. 0000 
" " P. yrlgs. 6 0. 0 0. 0 
" " calves 7 0. 0 0. 0 
" " P. calves 8 0. 0 0. 0 
" " bulls 9 0. 0 0. 0 
Cost of pasture/acre 10 10. 0000 10. 0000 
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Table 3. (Continued) 
1960 1961 
Item Line Column Value Value 
Acres of pasture/milk cow 47 1 s.oono 5.0000 
" " " /beef cow 2 0.0 0.0 
" " " /heifers 3 0.0 0.0 
" " " /R. yearling 4 2.5000 2.5000 
" " " /p. yearling 5 0.0 0.0 
" " " /calf 6 0.0 0.0 
" " " /P. calf 7 0.0 0.0 
" " " /bull 8 0.0 0.0 
Livestock inventory taxable 9 1.0000 1.0000 
Total fence depreciation 10 140.0000 141.0000 
Total hogs, Jan. 1 inventory 48 1 0.0 0.0 
Sow distribution 2 0.0 0.0 
Hogs > 6 months distribution 3 0.0 0.0 
Hogs < 6 months distribution 4 0.0 0.0 
Spring sow distribution 5 0.0 0.0 
Fall sow distribution 6 0.0 0.0 
Spring pigs/sow 7 0.0 0.0 
Fall pigs/sow 8 0.0 0.0 
Death loss of hogs 9 0.0 0.0 
Total hogs next Jan. 1 10 0.0 0.0 
Pigs purchased 49 1 0.0 0.0 
Pigs purchased survival rate 2 0.0 0.0 
Selling weight of raised pigs 3 0.0 0.0 
Selling weight of purch, pigs 4 0.0 0.0 
Pork used in home 5 0.0 0.0 
Sows next Jan. 1 distribution 6 0.0 0.0 
Hogs next Jan. 1 distribution 7 0.0 0.0 
Pigs next Jan. 1 distribution 8 0.0 0.0 
Inventory weight of sows 9 0.0 0.0 
Inventory weight of hogs 9 0.0 0.0 
Inventory weight of pigs 50 1 0.0 0.0 
Grain ration for hogs/cwt. gain 2 0.0 0.0 
Oats fed hogs, share 3 0.0 0.0 
Other grain fed hogs, share 4 0.0 0.0 
Protein fed hogs/cwt. 5 0.0 0.0 
Labor for hogs/cwt. 6 0.0 0.0 
Grain ground, hogs 7 0.0 0.0 
Animal unit/raised hogs 8 0.0 0.0 
Hog inventory taxable 9 0.0 0.0 
Fence depreciation, hogs 10 0.0 0.0 
Total chickens, Jan. 1 51 1 50.0000 50.0000 
Hens and pullets distribution 2 1.0000 1.0000 
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Table 3. (Continued) 
1960 1961 
Item Line Column Value Value 
Other poultry distribution 51 3 0. 0 0. 0 
Egg laying rate, dozens 4 17. 3000 17. 5000 
Death loss of chickens 5 0. 2000 0. 2000 
Purchased baby chicks 6 50. 0000 50. 0000 
Total chickens next Jan. 1 7 50. 0000 50. 0000 
Weight of chickens sold 8 4. 5000 4. 5000 
Home used chickens, pounds 9 180. 0000 180. 0000 
10 1. 0300 1. 0300 
Home use of eggs, dozen 52 1 110. 0000 130. 0000 
Grain fed hens and pullets 2 1. 7517 1. 7517 
Grain fed other poultry 3 0. 3491 0. 3491 
Oats fed hen and pullets, share 4 0. 3043 0. 3043 
Oats fed other poultry, share 5 0. 0 0. 0 
Protein ration, hens and pullet s 6 0. 4380 0. 4380 
Protein ration, other poultry 7 0. 1200 0. 1200 
Labor, chickens 8 2. 5750 2. 5750 
Grain ground, chicken's share 9 0. 3300 0. 3300 
Animal unit/chicken 10 0. 0100 0. 0100 
Chicken inventory taxable 53 1 1. 0000 1. 0000 
Com fed in inventory 2 1. 0000 1. 0000 
Oats fed in inventory 3 1. 0000 1. 0000 
Milo fed in inventory 4 1. 0000 1. 0000 
Hay fed in inventory 5 0. 7000 0. 7000 
Corn seed in inventory 6 0. 0 0. 0 
Oats seed in Inventory 7 17. 2000 12. 5500 
Wheat seed in inventory 8 26. 1000 28. 6000 
Soybean seed in inventory 9 43. 1000 52. 0000 
Milo seed in inventory 10 0. 0 0. 0 
ACP payments 54 1 70. 0000 72. 0000 
Feed grain payments (soil bank) 2 53. 0000 1032. 0000 
Quantity of garden 3 24. 0000 23. 0000 
Corn inventory 4 130. 0000 123. 0000 
Oats inventory 5 85. 0000 71. 0000 
Wheat inventory 6 21. 0000 26. 0000 
Soybeans inventory 7 45. 0000 43. 0000 
Milo inventory 8 0. 0 0. 0 
Hay inventory 9 3. 3000 3. 3000 
Building repair cost 10 500. 0000 519. 7998 
1959 cost of corn/bushel 55 1 1. 0600 0. 9900 
1959 cost of mllo/bushel 2 2. 0100 2. 0100 
1959 cost of oats/bushel 3 0. 6600 0. 6100 
1959 cost of wheat/bushel 4 1. 7500 1. 7400 
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Table 3, (Continued) 





1959 cost of hay-ton 55 5 19, .5000 19, .5000 
Base 1959 cost of corn, bu. 6 1, .1000 1. 1000 
II II ti n " 7 2, .0700 2. ,0700 
II II II II oats, " 8 0, .6100 0. 6100 
II II II It wheat," 9 1, .7600 1. 7600 
" " " " hay, ton 10 19, .1500 19. 1500 
Tractors purchased 56 1 0. 1678 0. ,2113 
Trucks purchased 2 0, .0310 0. 0430 
Autos purchased 3 0, .0500 0. 0500 
Machinery purchased 4 971, .9600 1023. .6399 
Gas/tractor hour 5 2. ,2500 2. 2500 
Oil/tractor hour 6 0, .0350 0. 0350 
Repairs/tractor hour 7 0. 1900 0. 1900 
Base cost/tractor hour 8 0. ,6640 0. ,6640 
Trucks/farm 9 0, 7500 0. ,7700 
Mileage/truck 10 6600. ,0000 7289. ,0000 
Mileage/auto 57 1 7800. ,0000 9000. ,0000 
Mileage for farm use, share 2 0. ,5000 0. ,5000 
Machinery inventory, Jan. 1 3 5201. ,0000 5629. ,0000 
Ma ch. repairs/inventory dollar 4 0. ,0650 0. 0650 
Milk hired hauled, share 5 0, ,0 0. ,0 
Livestock hired hauled, share 6 0. ,3579 0. 3579 
Overhead labor 7 844. ,0000 844. 0000 
Power and ma ch. invent. Jan, 1 8 8606. ,0000 9780. 0000 
Base power & mach. 9 7943. ,0000 8905. ,0000 
Telephones per farm 10 0. 9600 0. ,9600 
Gas/acre aux. engine, corn 58 1 0. 2045 0. ,2045 
" " " " c. silage 2 0. ,0 0. 0 
" " " " soybeans 3 0. ,1738 0. ,1738 
" " " " wheat 4 0. 4309 0. 4309 
" " " " oats 5 0. 8916 0. 8916 
" " " " alfalfa 6 1. ,0527 1. 0527 
" " " " clover 7 1. ,0527 1. ,0527 
" " " " milo 8 0. ,2045 0. ,2045 
Hired corn shelling labor 9 0. ,5635 0. ,5635 
Electricity in KWHR's 10 1500. ,0000 2000. ,0000 
Change in tractor inventory 59 1 -466. ,0000 -620. ,0000 
Change in truck inventory 2 24, ,0000 -8. ,0000 
Change in other mach. inventory 3 -291. ,0000 -315. ,0000 
Change in buildings inventory 4 22. ,0000 11. ,0000 
Change in fences inventory 5 -3. 0000 -6. 0000 
Tractor inventory value 6 2793. ,0000 3720. 0000 
60 
Table 3. (Continued) 
1960 1961 
Item Line Column Value Value 
Truck inventory value 59 7 462. ,0000 470. 0000 
Auto inventory value 8 591. ,0000 591. 0000 
îfechinery inventory value 9 5492. ,0000 5944. 0000 
Misc. expense, share 10 0. ,0259 0. 0259 
Corn acres insured share 60 1 1. ,0000 1. 0000 
Silage acres insured share 2 0. ,0 0. 0 
Soybean acres insured share 3 1. 0000 1. 0000 
Wheat acres insured share 4 1. 0000 1. 0000 
Oat acres insured share 5 0. 0 0. 0 
Alfalfa acres insured share 6 0. 0 0. 0 
Clover acres insured 7 0. 0 0. 0 
Milo acres insured 8 0. 0 0. 0 
DDT used for overhead, share 9 0. 5000 0. 5000 
Tractor hours on crops, share 10 0. 9536 0. 9497 
Fence rep. charged to overhead 61 1 120. 6940 120. 6940 
Insurance cost, overhead 2 65. 7800 65. 7800 
Base cost of insurance 3 204. 0000 204. 0000 
Number of tractors 4 2. 3500 2. 4800 
Base cost of vet. & med./A.U. 5 2. 7200 2. 7200 
Interest rate prod, credit 6 0. 0600 0. 0580 
Production credit investment 7 2144. 0000 2048. 0000 
Short term interest rate 8 0. 0710 0. 0690 
Base inventory mach. 9 8609. 0000 8609. 0000 
Base production credit invest. 10 2034. 0000 2034. 0000 
Index, family living items 62 1 1. 1900 1. 1900 
Motor vehicle value index 2 1. 0200 1. 0200 
Other machinery value index 3 1. 0700 1. 1000 
Base value of house rent 4 563. 0000 563. 0000 
House rent/farm value, share 5 0. 0061 0. 0064 
Base cost, garden seeds 6 10. 3300 10. 3300 
Quantity of garden seeds 7 1. 0000 1. 0000 
Price of garden seeds 8 11. 0000 10. 0000 
Cull cows hired hauled, share 9 0. 0 0. 0 
Calves hired hauled, share 10 0. 0 0. 0 
R. yrlg. hired hauled, share 63 1 0. 0 0. 0 
P« yrlg, hired hauled, share 2 0. 0 0. 0 
Hogs hired hauled, share 3 0. 7500 0. 7500 
Tractor inventory Jan. 1 4 2327. 0000 3100. 0000 
DDT/A.U. of cattle 5 0. 1568 0. 1600 
2-4D charged to overhead 6 1. 0000 1. 0000 
DDT/A.U. for poultry 7 0. 0 0. 0 
DDT/A.U. for hogs 8 0. 0 0. 0 
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Table 3, (Continued) 
1960 1961 
Item Line Column Value Value 
Base invent, of machinery- 63 9 8905.0000 10089.0000 
Power & mach. taxable, share 10 1.0000 1.0000 
Livestock taxable, share 64 1 1.0000 1.0000 
Crops taxable, share 2 1.0000 1.0000 
Base cost of land 3 219.0200 219.0200 
Charge for production credit 4 0.0610 0.0550 
Index of gross farm income 5 14348.0000 14348.0000 
Index of net farm income 6 7215.0000 7215.0000 
Index of net farm production 7 13607.6680 13607.6680 
Index of total labor used 8 2595.0000 2595.0000 
Index of gross farm prod. 9 14173.0000 14173.0000 
Index of total operation exp. 10 7133.0000 7133.0000 
Iddex of total cost of prod. 65 1 13534.0000 13534.0000 
Base value oper, & fam, labor 2 0.9900 0.9900 
Index of total inputs 3 11977.6992 11977.6992 
Base index of prices received 4 99.9300 99.9300 
Base index of prices paid 5 101.1800 101.1800 
Base com price index 6 1.1100 1.1100 
Base com acreage index 7 97.5000 97.5000 
Base oats price index 8 0.6200 0.6200 
Base oats acreage index 9 18.8000 18.8000 
Base soybean price index 10 2.0700 2.0700 
Base soybean acreage index 66 1 58.2000 58.2000 
Base hay price index 2 18.7700 18.7700 
Base hay acreage index 3 19.7000 19.7000 
Base wheat price index 4 1.8000 1.8000 
Base wheat acreage price 5 18.6000 18.6000 
Base wheat yield index 6 34.4000 45.4000 
Base index crop yields 7 13849.0000 13849.0000 
Base index power & machinery 8 7542.6992 7542.6992 
9 0.0 0.0 
10 0.0 0.0 
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coefficient for inoculating enough seed to plant one acre of soybeans 
or alfalfa. The empty-matrix cells created by a cost variable speci­
fic to several crops or crop, provides opportunities to add special 
practices of existing or new crops being substituted into the model. 
Seed cleaning and treating applies to those crops where home-grown seed 
is used. Seed purchased is the seed purchased from a seed dealer. 
Fertilizer, lime and rock phosphate are based on modal application 
rates used by the operators surveyed. DDT and 2,4-D are used as repre­
sentatives of the larger class of chemicals of pesticides and herbi­
cides. Adjustments are made in price to cover wide divergencies from 
the representative chemicals as in the case of the soybean pre-emergence 
herbicides. Tractor operating cost is based on the cost of fuel, 
lubricant and repair of tractor on an hourly basis. The coefficient 
Is then expressed as a per acre cost, dependent on the tractor hours 
used per acre. Tractor purchases are proportioned on the number of 
tractor hours used by each enterprise and for overhead use. Tractor 
hours spent on pasture, fence work, yard work, etc., are considered 
as an overhead use and bear a proportional share of tractor purchases. 
Other machinery is handled Identically to tractor costs and Includes 
everything but tractors, autos and trucks. 
Gas for auxiliary engines is a function of the yield per acre of 
crops as is the corn shelling coefficient which is based on the yield 
of corn and the percent shelled. Corn shelling also carries a hired 
labor coefficient since extra labor is required for the operation. 
Grain hauling is based on yield together with the proportion hired. 
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Cost per bushel is assumed to be the same whether hired or farm truck 
is used. 
Hired labor occurs when operator and family labor is not avail­
able. Enterprises are ordered according to priority of operator and 
family labor. The order is assumed to be com, soybeans, wheat, oats, 
hay, idle land and livestock enterprises. Restraints are placed on the 
amount of operator and family labor available in any one month. Over­
head labor, except supervisory labor, is assumed to be performed during 
slack times of the year. Such labor would include building and fence 
repairs, operator and family labor used in corn shelling, machinery 
repairs, lime and phosphate applications. Operator and family labor 
could be handled several ways in the model depending on the purpose of 
the analysis. In this study, where return to labor is not used as a 
residual claimant, it will be valued at the hired labor wage rate. 
Real estate tax is a fixed cost per acre of land. Tax rates are 
higher for tillable land and farmstead than for pasture and waste land. 
Personal property tax is broken down by machinery, grain and livestock. 
Personal property tax on machinery is proportioned to each enterprise 
on the number of machinery hours used. Taxes paid on grain is attri­
buted to the enterprise requiring the grain inventory for purposes of 
seed, feed, etc. Livestock personal property taxes are allotted to the 
enterprise involved. Crop Insurance is based on the cost per acre of 
insuring each crop. Remaining cash costs are considered as overhead 
costs and are not proportioned to any one crop enterprise. 
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Noncash costs that may be proportioned among the crop enter­
prises are tractor and other machinery depreciation and charges for 
capital. The charge for capital is based on the amount of capital used 
in each enterprise irrespective of ownership. 
Tractor depreciation is defined as the total value of tractors 
on the farm times the depreciation rate. This total amount of déprécia 
tion is then proportioned according to the tractor hours used on each 
acre of the crop enterprise. Depreciation for other farm machinery 
also is the total value of other machinery multiplied by the depreciati 
rate. The total amount of depreciation is then proportioned among 
the crop enterprises according to the hours of other machinery used on 
each crop. Charge for capital is divided between long-term and short-
term Investment. Long-term investment includes land, buildings, fences 
tractors and other machinery. Capital invested in automobiles and 
trucks are considered overhead investment. Short-term investment 
Includes seed inventory, seed bought, operating cost of tractor and 
other machinery, gas for auxiliary engines, com shelling, hired grain 
hauling, fertilizer and lime and chemicals. 
The cash costs attributable to overhead are assumed to be cate­
gorized as constant, residual or proportional. Residual costs are 
those costs which are a function of the over-all farm size. These 
costs are distributed among the crop and livestock enterprises with 
the residual being allotted to overhead. Items included in this cate­
gory are truck operating expense, hired hauling, building expense, 
fence expenditures and depreciation, real estate tax and personal tax. 
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Constant and proportional costs are computed by individual enter­
prises or the entire cost is allotted to overhead. The quantity of 
tractor hours allotted t> overhead is an exançle of constant costs and 
is defined as a percentage of total tractor hours used on crops and 
livestock. The cost of operating the tractor is assumed to be the 
same as for field work. Purchases of tractors are allotted to overhead 
in the same proportion as tractor hours. 
The quantity of other machinery hours allotted to overhead costs 
is proportional to the hours used on crop and livestock enterprises. 
Operating costs per hour are assumed to be the same as for field and 
livestock work. Purchases of new machinery are allotted to overhead 
in the same proportion as machinery hours. 
The farm share of automobile expenses is allotted entirely to 
overhead. Operating expenses and depreciation are treated as cash 
expenses. Operating costs are figured on a per mile basis. Deprecia­
tion is a constant percentage of prices paid for new cars. 
Land improvement is assumed to be an overhead cost. Expenditures 
for land inçrovement are based on survey data and adjusted by changes 
in tillable land. 
Insurance costs for tractors and machinery are divided in the same 
proportion as hours of use between crop and livestock enterprises and 
overhead. Building insurance depends on the valuation of buildings and 
is attributed entirely to overhead expense. Farm liability Insurance 
also is solely an overhead expense. 
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Cost of maintenance and renovation of permanent pasture is assumed 
to be an overhead expense. Cost is a function of permanent pasture 
acreage. 
Expenditures for electricity and miscellaneous expenses are 
allotted entirely to overhead. These costs are a function of farm 
size as measured in crop and livestock enterprises. 
Noncash costs allotted to overhead are residual and arise from 
inventory changes and charge for capital. Items covered in inventory 
change include all classes of livestock, grains and seed on hand 
January 1, tractors, trucks, other farm machinery, farm buildings and 
fences. Charge-for-capital computations are the same as the crop and 
livestock enterprise with the amount charged to overhead being the 
difference between the amounts allotted to each enterprise and the 
total investment in the farm. This completes the input data contained 
in table 3. 
The remaining input data necessary to compute the main program 
is contained in rows 1, 2, 3, 4, and 8 of the input, output and 
storage matrix shown in table 4, These coefficients are the percent 
of tillable land used for each crop, harvested yields per acre of the 
crop, percent of crop acreage seeded or planted each year, quantity 
of seed purchased per acre and the seedling rate per acre of 
each crop, respectively. 
Input Data for Subroutine 
The inputs required for the subroutine to adjust the input data 
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for the main program is shown in table 5. The input data are read into 
the A matrix (table 4) of the main program beginning with the 5th row 
and continuing through the matrix with the exception of the 8th row. 
This is permissible because the main program uses the A matrix mostly 
for storage of interproducts and data to be outputted. 
Decision section 
The inputs for the subroutine shown in table 5 can be divided 
into the option section and the size-routine section. The option 
section contains the decisions of what data are to be changed in the 
main program. Any one or all of the 17 options listed in table 5 can 
be exercised by inputting ones or zeros in the appropriate matrix 
cells. All decisions to change prices or management level must be 
accompanied by the inputting of the percentage change that these 
values are to be adjusted by. For example, if total land is to be 
changed, the new acreage is to be inputted in A(5,9) in addition to 
the input of a one in A(6,l). Decisions 6 through 17 involve whether 
or not specific categories of input data for the main program will be 
adjusted or not. 
Size-routine section 
The remaining inputs in table 5 for the subroutine are the data 
needed to adjust the inputs in the main program for changes in farm 
size. The inputs (Y^) from the main program that are a function of 
farm size will be adjusted by the equation: + Z ^ i^i' unless 
specified otherwise. The a refers to the Y intercept and the 2 
68 
Table 4. Definition of elements in the input, output and storage matrix for 
cmnputerized cost and returns model for cash grain farm, 1960-61 
Unit Row Column 1960 1961 
Tillable land used per crop 
Crop Yields per acre 
Crop acreages seeded 
Seeds purchased per crop acre 
Total cash costs per acre 
Percent 1 1 0.48 0.36 
do. 2 0.0 0.0 
do. 3 0.23 0.27 
do. 4 0.10 0.11 
do. 5 0.05 0.03 
do. 6 0.05 0.05 
do. 7 0.03 0.03 
do. 8 0.0 0.0 
do. 9 0.06 0.06 
do. 10 0.0 0.0 
Bushel 2 1 81.00 86.10 
do. 2 0.0 0.0 
do. 3 30.20 30.20 
do. 4 34.30 45.40 
do. 5 60.80 61.90 
Ton 6 2.06 2.18 
do. 7 2.06 2.18 
Unit 8 1.00 1.00 
A.U, 9 2.00 2.00 
Bushel 10 0.0 0.0 
Percent 3 1 1.00 1.00 
do. 2 1.00 1.00 
do. 3 1.00 1.00 
do. 4 1.00 1.00 
do. 5 1.00 1.00 
do. 6 0.25 0.25 
do. 7 0.50 0.50 
do. 8 0.0 0.0 
do. 9 0.25 0.25 
do. 10 1.00 1.00 
do. 4 1 1.00 1.00 
do. 2 1.00 1.00 
do. 3 0.30 0.30 
do. 4 0.40 0.40 
do. 5 0.41 0.41 
do. 6 1.00 1.00 
do. 7 1.00 1.00 
do. 8 1.00 1.00 
do. 9 1.00 1.00 
do. 10 I'.OO I'.OO 
Dollar 5 1 41.42 43.86 
do. 2 0.0 0.0 
do. 3 23.12 23.99 
do. 4 22.09 23.53 
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Table 4. (Continued) 
Unit Row Column 1960 1961 
Total cash costs per acre Dollar 5 5 18.29 19.25 
do. 6 25.03 26.14 
do. 7 25.87 26.72 
do. 8 0.0 0.0 
do. 9 9.81 10.05 
do. 10 0.0 0.0 
Total hay fed to cattle Ton 6 1 4.55 4.55 
Inventory value of crops. 
January 1 Dollar 2 385.45 370.56 
Base inventory value of crops 
January 1 do. 3 400.30 388.18 
Inventory value of livestock. 
January 1 do. 4 371.50 372.50 
Base inventory value of live­
stock, January 1 do. 5 339.24 339.24 
Base cost of purchased hogs do. 6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
Machinery inventory deflated 
value, December 31 do. 9 8905.00 10089.00 
10 32,89 39.00 
Home grown seed per crop Bushel 7 1 0.0 0.0 
do. 2 0.0 0.0 
do. 3 43.04 52.04 
do. 4 27.12 28.65 
do. 5 17.27 12.70 
Cwt. 6 0.0 0.0 
do. 7 0.0 0.0 
do. 8 0.0 0.0 
do. 9 0.0 0.0 
Bushel 10 0.0 0.0 
Seeding rate per crop acre do. 8 1 0.17 0.17 
do. 2 0.17 0.17 
do. 3 1.10 1.10 
do. 4 1.70 1.70 
do. 5 2.50 2.50 
Cwt. 6 0.10 0.10 
do. 7 0.10 0.10 
do. 8 0.0 0.0 
do. 9 0.03 0.03 
Bushel 10 0.17 0.17 
Crop acres Acre 9 1 118.89 91.80 
do. 2 0.0 0.0 
do. 3 55.90 67.59 
do. 4 25.59 28.09 
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Table 4. (Continued) 
Unit Row Column 1960 1961 
Crop acres 
Crop production 
Total cash costs per crop 
Noncash costs per acre 
Noncash costs per crop 
Acre 9 5 11.71 8.61 
do. 6 12.60 11.81 
do. 7 8.41 7.87 
do. 8 0.0 0.0 
dOe 9 14.90 15.01 
do. 10 0.0 0.0 
Bushel 10 1 9630.18 7903.60 
Ton 2 0.0 0.0 
Bushel 3 1688.16 2041.20 
do. 4 877.86 1275.39 
do. 5 711.70 533.00 
Ton 6 25.95 25.75 
do. 7 17.32 17.17 
8 0.0 0.0 
A.U. 9 29.81 30.02 
Bushel 10 0.0 0.0 
Dollar 11 1 4924.61 4026.19 
do. 2 0.0 0.0 
do. 3 1292.66 1621.51 
do. 4 565.45 660.95 
do. 5 214.09 165.78 
do. 6 315.36 308.76 
do. 7 217.47 210.41 
do. 8 0.0 0.0 
do. 9 146.19 150.83 
do. 10 0.0 0.0 
do. 12 1 18.63 18.54 
do. 2 0.0 0.0 
do. 3 17.69 17.76 
do. 4 17.38 17.32 
do. 5 17.31 17.29 
do. 6 17.70 17.67 
do. 7 17.73 17.71 
do. 8 0.0 0.0 
do. 9 16.61 16.60 
do. 10 0.0 0.0 
do. 13 1 2214.80 1702.02 
do. 2 0.0 0.0 
do. 3 988.72 1200.41 
do. 4 444.72 486.52 
do. 5 202.65 148.89 
do. 6 222.96 208.75 
do. 7 149.07 139.43 
do. 8 0.0 0.0 
do. 9 247.45 249.22 
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Table 4. (Continued) 
Unit Row Column 1960 1961 
Noncash costs per crop. Dollar 13 10 0.0 0.0 
Total acres seeded per crop Acre 14 1 118.89 91.80 
do. 2 0.0 0.0 
do. 3 55.90 67.59 
dOc 4 25.59 28.09 
do. 5 11.71 8.61 
do. 6 3.15 2.95 
do. 7 4.20 3.94 
do. 8 0.0 0.0 
do. 9 3.73 3.75 
do. 10 0.0 0.0 
Seeds purchased per crop Bushel 15 1 20.21 15.61 
do. 2 0.0 0.0 
do. 3 18.45 22.30 
do. 4 17.40 19.10 
do. 5 12.00 8.83 
Ton 6 0.31 0.30 
do. 7 0.42 0.39 
do. 8 0.0 0.0 
Cwt, 9 0.10 0.10 
Bushel 10 0.0 0.0 
Milk cows Head 16 1 1.00 1.00 
Beef cows do. 2 0.0 0.0 
Replacement heifers do. 3 0.0 0.0 
Raised yearlings do. 4 1.00 1.00 
Purchased yearlings do. 5 0.0 0.0 
Raised calves do. 6 0.0 0.0 
Purchased calves do. 7 0.0 0.0 
Bulls do. 8 0.0 0.0 
Total calf crop do. 9 1.00 1.00 
Total milk produced Pound 10 6620.00 6620.00 
Death loss, milk cow Percent 17 1 0.0 0.0 
Death loss, beef cow do. 2 0.0 0.0 
Death loss, heifer do. 3 0.0 0.0 
Death loss, raised yearlings do. 4 0.10 0.10 
Death loss, purchased yearlings do. 5 0.0 0.0 
Death loss, raised calves do. 6 0.0 0.0 
Death loss, purchased calves do. 7 0.0 0.0 
Death loss, bulls do. 8 0.0 0.0 
Total receipts from cattle Dollar 9 0.0 0.0 
Total base receipts from 
cattle do. 10 0.0 0.0 
Milk cows on hand next year Head 18 1 1.00 1.00 
Beef cows on hand next year do. 2 0.0 0.0 
Heifers on hand next year do. 3 0.0 0.0 
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Raised yearlings on hand next 
year Head 18 4 1.00 1.00 
Purchased yearlings on hand 
next year do. 5 0.0 0.0 
Raised calves on hand next 
year do. 6 0.0 0.0 
Purchased calves on hand next 
year do. 7 0.0 0.0 
Bulls on hand next year do. 8 0.0 0.0 
Total grain fed cattle Bushel 9 88.71 88.71 
Total oats fed cattle do. 10 27.00 27.00 
Calves produced for dispos­
ition Head 19 1 -0.00 -0.00 
Raised yearlings produced 
for disposition do. 2 0.90 0.90 
Purchased yearlings produced 
for disposition do. 3 0.0 0.0 
Cull cows and bulls produced 
for disposition do. 4 -0.00 -0.00 
Milk available for sale Pound 5 0.0 0.0 
Butterfat available for sale do. 6 254.87 254.87 
Total pounds of production. 
calves do. 7 0.0 0.0 
Total pounds of production. 
raised yearlings do. 8 828.00 828.00 
Total pounds of production. 
purchased yearlings do. 9 0.0 0.0 
Total pounds of production. 
cull cows and bulls do. 10 0.0 0.0 
Value of production, calves Dollar 20 1 0.0 0.0 
Value of production, raised 
yearlings do. 2 182.99 182.99 
Value of production, purchased 
yearlings do. 3 0.0 0.0 
Value of production, cull cows 
and bulls do. 4 0.0 0.0 
Value of production, milk do. 5 0.0 0.0 
Value of production, butterfat do. 6 129.98 129.98 
Quantity of calves sold Pound 7 0.0 0.0 
Quantity of raised yearlings 
sold do. 8 0.0 0.0 
Quantity of purchased yearlings 
sold do. 9 0.0 0.0 
Quantity of cull cows and bulls 
sold do. 10 0.0 0.0 
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Unit Row Column 1960 1961 
Value of home consunçtion. 
calves Dollar 21 1 0.0 0.0 
Value of home consunçtion. 
raised yearlings do. 2 182.99 182.99 
Value of heme consumption. 
purchased yearlings do. 3 0.0 0.0 
Value of home consumption. 
cull cows do. 4 0.0 0.0 
Value of home consumption. 
milk do. 5 0.0 0.0 
Value of home consumption. 
cream do. 6 129.98 129.98 
Value of h(Wie consumption. 
purchased yearlings do. 7 0.0 0.0 
Value of home consumption. 
purchased calves do. 8 0.0 0.0 
Other grain fed to cattle 
besides com and oats Bushel 9 0.0 0.0 
Com fed cattle do. 10 61.72 61.72 
Total receipts, calves Dollar 22 1 0,0 0.0 
Total receipts, raised 
yearlings do. 2 0.0 0.0 
Total receipts, purchased 
yearlings do. 3 0.0 0.0 
Total receipts, cull cows 
and bulls do. 4 0.0 0.0 
Total receipts, milk do. 5 0.0 0.0 
Total receipts, butterfat do. 6 0.0 0.0 
Costs of grain fed to cattle do. 7 83.24 77.57 
Cost of hay fed to cattle do. 8 88c72 88.72 
Average price paid for protein 
supplement (Cwt.) do. 9 4.75 4.75 
Total animal units for cattle A.U. 10 1.50 1.50 
23 1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
Cost of building repairs charged 
to cattle Dollar 7 187.50 187.50 
Cost of veterinary and medical 
supplies for cattle do. 8 3.58 3.58 
Total fence repairs for cattle do. 9 19.31 19.31 
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Unit Row Column 1960 1951 
Total current inventory value 
of cattle Dollar 23 10 328.00 329.00 
Base receipts, calves do. 24 1 0.0 0.0 
Base receipts, raised yearlings do. 2 0.0 0.0 
Base receipts, purchased 
yearlings do. 3 0.0 0.0 
Base receipts, cull cows and 
bulls do. 4 0.0 0.0 
Base receipts, milk do. 5 0.0 0.0 
Base receipts, butterfat do. 6 0.0 0.0 
Total base inventory value do. 7 284.74 284.74 
Taxable current value do. 8 328.00 329.00 
Current personal property tax 
on cattle do. 9 7.48 7.50 
Base personal property tax on 
cattle do. 10 3.41 3.42 
Cost of insurance on cattle do. 25 1 0.98 0.99 
Base cost of insurance on 
cattle do. 2 0.98 0.99 
Total labor required for 
cattle Hour 3 156.00 156.00 
Total acres of grass needed for 
cattle Acre 4 7.50 7.50 
Cost of labor for cattle Dollar 5 160.68 162.24 
Cost of pasture for cattle do. 6 75.00 75.00 
Cost of purchased yearlings do. 7 0.0 0.0 
Cost of purchased calves do. 8 0.0 0,0 
Cost of grinding grain for 
cattle do. 9 3.57 3.57 
Cost of hauling cattle do. 10 0.0 0.0 
Cost of hauling milk do. 26 1 0.0 0.0 
Cost of hauling cream do. 2 0.0 0.0 
Total cash cost for cattle do. 3 663.79 659.71 
Total non-cash cost for cattle do. 4 41.45 41.33 
Net incmne from cattle do. 5 -392.27 -388.07 
Net income per animal unit do. 6 -261.52 -258.72 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.0 0.0 
Total number of sows Head 27 1 0.0 0.0 
Total number of hogs do. 2 0.0 0.0 
Total number of pigs do. 3 0.0 0.0 
Spring pig crop do. 4 0.0 0.0 
Fall sows farrowing do. 5 0.0 0.0 
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Unit Row Column 1960 1961 
Total pig crop Head 27 6 0, .0 0. 0 
Total output raised hogs Pound 7 0. ,0 0. 0 
Total output purchased hogs do. 8 0. ,0 0. 0 
Pounds of hogs produced do. 9 0, .0 0. 0 
Total hogs at selling weight do. 10 0. 0 0. 0 
Total value of hogs produced Dollar 28 1 0. 0 0. 0 
Home use of hogs Pound 2 o< .0 0. 0 
Total cash receipts Dollar 3 0. 0 0. 0 
Total hogs produced for sale Pound 4 0. ,0 0. 0 
Base cash receipts Dollar 5 0. ,0 0. 0 
Change in inventory weight. 
sows Pound 6 0, 0 0. 0 
Change in inventory weight. 
hogs do. 7 0, .0 0. 0 
Change in inventory weight. 
pigs do. 8 0. 0 0. 0 
Total inventory weight change do. 9 0, ,0 0. 0 
Total grain fed to hogs Bushel 10 0. ,0 0. 0 
Total oats fed to hogs do. 29 1 0. 0 0. ,0 
Total other grains fed to 
hogs do. 2 0. ,0 0, .0 
Total corn fed to hogs do. 3 0. ,0 0. ,0 
Total cost of oats fed Dollar 4 0. ,0 0. ,0 
Cost of other grain fed do. 5 0, ,0 0. ,0 
Cost of com fed do. 6 0, ,0 0. ,0 
Cost of protein for hogs do. 7 0, ,0 0. ,0 
Labor cost in hogs do. 8 0. 0 0. 0 
Cost of grlsding feed for hogs 1 do. 9 0. 0 0. ,0 
Total animal units of hogs A.U. 10 0. 0 0. ,0 
Cost of veterinary and 
uttdicine for hogs Dollar 30 1 0. ,0 0. ,0 
Cost of building repairs for 
hogs do. 2 0. 0 0. ,0 
Total fence repairs for hogs do. 3 0. 0 0. 0 
Total inventory weight of 
hogs Pound 4 0. 0 0. 0 
Inventory value of hogs Dollar 5 0. 0 0. ,0 
Current cost of personal 
property tax do. 6 0. 0 0. 0 
Base cost of personal property 
tax do. 7 0. 0 0. 0 
Cost of insurance on hogs do. 8 0. 0 0. 0 
Base cost of insurance on hogs do. 9 0. 0 0. 0 
Cost of hauling hogs sold do. 10 0. 0 0. 0 
Cost of purchased hogs do. 31 1 0. 0 0. 0 
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Unit Row Column 1960 1961 
Base cost of purchased hogs Dollar 31 2 0. ,0 0. 0 
Cash cost of hogs enterprise do. 3 0. ,0 0. ,0 
Cash cost of fence depreciati on do. 4 0. ,0 0. 0 
Total capital invested in hogs do. 5 0. ,0 0. 0 
Noncash costs of hogs do. 6 0. ,0 0. 0 
Net income of hog enterprise do. 7 0. ,0 0. ,0 
Net income per animal unit do. 8 0. ,0 0. 0 
Number of hens and pullets Head 9 50. 00 50. ,00 
Number of other poultry do. 10 0. 0 0. 0 
Total egg production Dozen 32 1 865. ,00 875. ,00 
Death loss of chickens Percent 2 10. 00 10. 00 
Chicken output Pound 3 40. 00 40. 00 
Output value of chickens Dollar 4 19. ,44 16. 20 
Value of htsne use of chickens do. 5 19. ,44 16. 20 
Receipts from chickens do. 6 0. 0 0. 0 
Chickens sold Percent 7 0. 0 0. 0 
Base receipts from chickens Dollar 8 0. 0 0. 0 
Output value of eggs do. 9 251. 71 262. 50 
Value of home used eggs do. 10 32. 01 39. 00 
Change in inventory for 
chickens Head 33 1 0. 0 0. 0 
Quantity of eggs sold Dozen 2 755. 00 745. 00 
Base receipts from eggs Dollar 3 225. 74 223. 50 
Total grain fed to hens and 
pullets Bushel 4 87. 58 87. 58 
Total grain fed to other 
poultry do. 5 0. 0 0. 0 
Total grain fed to all 
chickens do. 6 87. 58 87. 58 
Total oats fed to all chickens do. 7 26. 65 26. 65 
Cost of oats fed to all 
chickens Dollar 8 16. 26 16. 52 
Other grain fed to chickens Bushel 9 0. 0 0. 0 
Cost of other grain fed to 
chickens Dollar 10 0. 0 0. 0 
Cost of com fed to chickens do. 34 1 60. 32 65. 81 
Cost of protein fed to hens 
and pullets do. 2 104. 02 104. 02 
Cost of protein fed to other 
poultry do. 3 0. 0 0. 0 
Average price of protein fed 
to chickens do. 4 4. 75 4. 75 
Cost of labor for chickens do. 5 106. 09 107. 12 
Cost of grinding feed for 
chickens do. 6 2. 31 2. 31 
Table 4. (Continued) 
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Total animal units for 
chickens A.U. 34 7 0. ,50 0, .50 
Cost of veterinary and 
medicine for chickens Dollar 8 1. ,19 1 .19 
Cost of building repairs 
for chickens do. 9 62. ,50 62 .50 
Value of change in inventory do. 10 43. ,50 43 .50 
Personal property tax rate do. 35 1 43. 50 43, .50 
Current cost of personal 
property tax do. 2 0. 99 0, .99 
Cost of insurance on chickens do. 3 0. 13 0, .13 
Cost of chickens purchased do. 4 19. .45 20, .50 
Cash cost of chickens do. 5 373. 27 381. 10 
Noncash cost of chickens do. 6 17. 09 17, .41 
Net income of chicken enter­
prise do. 7 -119. ,21 -119, .81 
Net income per animal unit do. 8 -238. 42 -239, .63 
Total roughage Ton 9 43. 27 42, .91 
Total receipts from crops Dollar 10 15722. 56 16303, .47 
Com supply minus from use Bushel 36 1 9514. 88 7781. ,29 
Oats supply minus from use do. 2 654. 94 471. 45 
Wheat supply minus from use do. 3 846. 65 1244. 14 
Soybeans supply minus from use do. 4 1647. 01 1980. 16 
Milo supply minus from use do. 5 -0. 0 -0. 0 
Hay supply minus from use do. 6 38. 84 38. ,48 
Base receipts from all crops Dollar 7 16509. 01 15872. ,45 
Total livestock receipts do. 8 0, 0 0. 0 
Base livestock receipts do. 9 0. 0 0. ,0 
Quantity of ACP payments do. 10 233, 33 240. ,00 
Com sold Bushel 37 1 9514. 88 7781. 29 
Oats sold do. 2 654. 94 471. ,45 
Wheat sold do. 3 846. 65 1244. 14 
Soybeans sold do. 4 1647. 01 1980. ,16 
Milo sold do. 5 -0. 0 -0. ,0 
Hay sold Ton 6 38. 84 38. ,48 
Receipts from livestock 
products Dollar 7 219. 70 223. ,50 
Base receipts from livestock 
products do. 8 225. 74 223. ,50 
Receipts from livestock enter­
prise dOe 9 219. 70 223. ,50 
Base receipts from livestock 
enterprise do. 10 225,74 223. 50 
Base value of ACP payments do. 38 1 0. 0 0. 0 
Government payments do. 2 123. 00 1104. 00 
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Unit Row Column 1960 1961 
Cash receipts from the farm Dollar 38 3 16065.26 17630.96 
Value of all perquisites do. 4 1013.71 1058.34 
Base value of all perquisites do. 5 990.89 992.23 
Value of all inventory change do. 6 -13.51 20.04 
Base value of all inventory 
change do. 7 -13.87 17.69 
Gross farm income do. 8 17065.46 18709.34 
Gross farm production do. 9 17711.76 17105.87 
Current crop inventory value do. 10 385.45 370.56 
Cattle inventory change, milk 
cow Head 39 1 0.0 0.0 
Cattle inventoiry change, beef 
cow do. 2 0.0 0.0 
Cattle inventory change. 
heifer do. 3 0.0 0.0 
Cattle inventory change. 
raised yearlings do. 4 0.0 0.0 
Cattle inventory change. 
purchased yearlings do. 5 0.0 0.0 
Cattle inventory change. 
raised calves do. 6 0.0 0.0 
Cattle inventory change. 
purchased calves do. 7 0.0 0.0 
Cattle inventory change. 
bulls do. 8 0.0 0.0 
Basé crop inventory value Dollar 9 388.15 376.57 
Cost of grain fed do. 10 137.51 137.51 
Value of inventory change. 
milk cow do. 40 1 0.0 0.0 
Value of inventory change. 
beef cow do. 2 0.0 0.0 
Value of inventory change. 
heifer do. 3 0.0 0.0 
Value of inventory change. 
raised yearlings do. 4 0.0 0.0 
Value of inventory change. 
purchased yearlings do. 5 0.0 0.0 
Value of inventory change. 
raised calves do. 6 0.0 0.0 
Value of inventory change. 
purchased calves do. 7 0.0 0.0 
Value of inventory change. 
bulls do. 8 0.0 0.0 
Base cost of feed fed do. 9 140.41 140.41 
Weight of purchased cattle Pound 10 0.0 0.0 
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Unit Row Column 1960 1961 
Value of com inventory 
change Bushel 41 1 -7. 35 -0. 35 
Value of oats inventory 
change do. 2 -14. 15 -4. 80 
Value of wheat inventory 
change do. 3 5. 10 2. 60 
Value of soybeans inventory 
change do. 4 -1. 90 9. 00 
Value of milo inventory change do. 5 -0. 0 -0. 0 
Value of hay inventory change do. 6 -0. 11 -0. 11 
Weight of purchased calves Pound 7 0. 0 0. 0 
Total quantity of feed ground Cwt. 8 73. 54 73. 54 
Total cost of feed grinding Dollar 9 5. 88 5. 88 
Base cost of feed grinding do. 10 6. 00 6. 00 
Current com inventory value do. 42 1 137. 80 121. 77 
Current oats inventory value do. 2 56. 10 43. 31 
Current wheat inventory value do. 3 36. 75 45. 24 
Current soybeans inventory 
value do. 4 90. 45 95. 89 
Current milo inventory value do. 5 0. 0 0. 0 
Current hay inventory value do. 6 64. 35 64. 35 
Cost of other livestock expense do. 7 30. 11 31. 16 
Base cost of other livestock 
expense 
Total cost of livestock 
Base cost of livestock 
Cost of corn bought 
Cost of oats bought 
Cost of wheat bought 
Cost of soybeans bought 
Cost of milo bought 
Cost of hay bought 
Base cost of all livestock 
purchased 
Base cost of purchased 
yearlings 
Base cost of purchased 
calves 
Total animal units of 
livestock 
Cost of veterinary and 
medicine 
Base cost of veterinary 
and medicine 
Total cost of fertilizer 
dp. 8 29.22 29.22 
do. 9 167.63 168.68 
do. 10 169.63 169.63 
do. 43 1 0.0 0.0 
do. 2 0.0 0.0 
do. 3 0.0 0.0 
do. 4 0.0 0.0 
do. 5 0.0 0.0 
do. 6 0.0 0.0 
do. 7 17.78 17.78 
do. 8 0.0 0.0 
do. 9 0.0 0.0 
A.U, 10 2.00 2.00 
Dollar 44 1 4.78 4.78 
do. 2 5.44 5.44 
do. 3 1417.56 1226.60 
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Unit Row Column 1950 1961 
Base cost of fertilizer Dollar 44 4 1118.58 975.28 
Total quantity of herbicide Pound 5 3.59 8.50 
Total quantity of twine do. 6 180.38 171.59 
Total quantity of seed 
cleaning and treating Bushel 7 43.30 46.21 
Total quantity of insecticide Pound 8 16.23 21.73 
Total cost of herbicide Dollar 9 14.37 32.30 
Base cost of herbicide do. 10 14.37 34.00 
Cost of corn do. 45 1 0.0 0.0 
Cost of milo do. 2 0.0 0.0 
Cost of oats do. 3 0.0 0,0 
Cost of wheat do. 4 0.0 0,0 
Cost of hay do. 5 0.0 0.0 
Base cost of com do. 6 0.0 0.0 
Base cost of milo do. 7 0,0 0.0 
Base cost of oats do. 8 0.0 0.0 
Base cost of wheat do. 9 0.0 0.0 
Base cost of hay do. 10 0.0 0.0 
Cost of twine do. 46 1 41.49 36.03 
Cost of seed cleaning and 
treating do. 2 4.42 4.71 
Cost of insecticide do. 3 33.26 36.95 
Total cost of crop supplies do. 4 99.93 117.69 
Cost of tractor purchased do. 5 776.07 1032.83 
Cost of truck purchased do. 6 89.81 124.57 
Cost of auto purchased do. 7 118.40 117.75 
Cost of machinery purchased do. 8 1040.00 1126.00 
Total cost of equipment 
purchased do. 9 2024.28 2401.16 
Total tractor hours Hour 10 1060.56 941.86 
Base cost of twine Dollar 47 1 39.14 37.24 
Base cost of seed cleaning 
and treating do. 2 4.42 4.71 
Base cost of insecticide do. 3 26.61 35.64 
Base cost of crop supplies do. 4 90.93 119.29 
Base cost of tractor purchased 1 do. 5 656.10 826.18 
Base cost of truck purchased do. 6 86.89 120.53 
Base cost of auto purchased do. 7 115.00 115.00 
Base cost of machinery 
purchased do. 8 981.68 1033.88 
Base cost of equipment 
purchased do. 9 1839.67 2095.59 
Cost of gas per tractor hour do. 10 0.41 0.43 
Total cost per tractor hour do. 48 1 0.64 0.66 
Total cost of tractor use do. 2 682.57 624.45 
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Unit Row Column 1960 1961 
Base cost of tractor use Dollar 48 3 704, .21 625 .39 
Truck mileage per farm Mile 4 4950. ,00 5612, .53 
Cost of truck operation Dollar 5 393. 52 446 .20 
Base cost of truck operation do. 6 386. ,10 437. 78 
Auto mileage per farm do. 7 3900. ,00 4500, .00 
Cost of auto use do. 8 167. ,31 193, .05 
Base cost of .auto use do. 9 163. ,80 189. ,00 
Cost of machinery repairs do. 10 338. 06 365. 88 
Quantity of machinery repairs Hour 49 1 315. 95 332. 62 
Base cost of machinery 
repairs Dollar 2 315. ,95 332, .62 
Quantity of gas used in 
auxiliary engine Gallon 3 77. ,61 71. 02 
Cost of gas used in 
auxiliary engine Dollar 4 14. ,12 13. 49 
Base cost of gas used in 
auxiliary engine do. 5 14. 36 13. 14 
Total cost of machinery 
operation do. 6 1595. 60 1643. 07 
Total base cost of machinery 
operation do. 7 1584. 42 1597. 93 
Quantity of com shelled Bushel 8 7136. 46 5510. 05 
Cost of corn shelling Dollar 9 178. 41 137. 75 
Base cost of com shelling do. 10 206. 96 159. 79 
Quantity of corn hired hauled Bushel 50 1 5707. 96 4407. 10 
Quantity of soybeans hired 
hauled do. 2 987. 74 1194. 30 
Quantity of wheat hired 
hauled do. 3 508. 03 557. 63 
Quantity of oats hired hauled do. 4 392. 14 288. ,45 
Quantity of mllo hired hauled do. 5 0. 0 0. ,0 
Total quantity of grain hauled do. 6 7595. 87 6447. 49 
Total cost of grain hauling Dollar 7 98. 75 83. 82 
Base cost of grain hauling do. 8 174. 71 148. ,29 
Cost of milk hauled do. 9 0. 0 0. ,0 
Quantity of milk hauled do. 10 0. 0 0. 0 
Base cost of milk hauling do* 51 1 0. 0 0. .0 
Total quantity of livestock 
sold Pound 2 0. 0 0. 0 
Quantity of livestock hired 
hauled do. 3 0. 0 0. 0 
Cost of livestock hired 
hauled Dollar 4 0. 0 0. 0 
Base cost of livestock hired 
hauled do. 5 0. 0 0. 0 
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Unit Row Column 1960 1961 
Total contract cost Dollar 51 6 277.16 221.57 
Base total contract cost do. 7 381.66 308,08 
Cost of building repairs do. 8 490.20 514.65 
Base cost of building repairs do. 9 490.20 514.65 
Labor for coim shelling Hour 10 67,00 51=73 
Labor used for com do. 52 1 713.35 550.77 
Labor used for com silage do. 2 0.0 0.0 
Labor used for soybeans do. 3 229.19 277.12 
Labor used for wheat do. 4 84.46 92.70 
Labor used for oats do. 5 32.78 24.11 
Labor used for alfalfa do. 6 66.77 62.60 
Labor used for clover do. 7 44.56 41.73 
Labor used for idle land do. 8 0.0 0.0 
Labor used for rotational 
pasture do. 9 25.34 25.52 
Labor used for milo do. 10 0.0 0.0 
Total labor on all crops do. 53 1 1263.43 1126.28 
Total labor on crops and 
livestock do. 2 1522.43 1385.28 
Total labor for farm do. 3 2366.43 2229.28 
Total hours of hired labor do. 4 394.71 285.93 
Total hours of operator labor do. 5 1971.72 1943.35 
Cost of hired labor Dollar 6 406.55 297.37 
Base cost of hired labor do. 7 390.76 283.07 
Total cost of fence repairs do. 8 140.00 140.00 
Quantity of fence repairs do. 9 137.25 138.61 
Base cost of fence repairs do. 10 137.25 138.61 
Cost of land tax do. 54 1 1101.12 1127.76 
Base cost of land tax do. 2 1098.64 1125.22 
Cost of personal property tax do. 3 213.48 239.93 
Base cost of personal property 
tax do. 4 90.30 100.18 
Cost of telephone do. 5 48.38 50.35 
Base cost of telephone do. 6 40.31 40.31 
Cost of electricity do. 7 34.50 46.00 
Base cost of electricity do. 8 36.90 49.20 
Cost of insurance do. 9 289.86 280.56 
Cost of miscellaneous expense do. 10 40.90 45.70 
Quantity of miscellaneous 
expense do. 55 1 3619.88 4044.23 
Base cost of miscellaneous 
expense do. 2 30.04 33.57 
Total expenses do. 3 8768.86 8902.98 
Base total expenses do. 4 8116.09 8126.12 
Change in inventory of tractor do. 5 -0,10 -0.13 
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Unit Row Column 1960 1961 
Change in inventory of truck Dollar 55 6 0.01 -0.00 
Change in inventory of other 
machinery do. 7 -271.96 -286.36 
Change in inventory of farm 
buildings do. 8 21.57 10.89 
Change in inventory of fences 
and land in^rovements do. 9 -2.94 -5.94 
Total changes in inventory do. 10 -714.00 -938.00 
Base inventory change of 
tractor do. 56 1 -393.96 -495.95 
Base inventory change of 
truck do. 2 23.22 -7.74 
Base inventory change of 
other machinery do. 3 -274.68 -289.23 
Base inventory change of 
buildings do. 4 21.57 10.89 
Base inventory change of 
fences and land improvement do. 5 -2.94 -5.94 
Total base inventory change do. 6 -626.79 -787.97 
Total farm expense do. 7 8054.86 7964.98 
Total inputs do. 8 7489.30 7338.16 
Value of land and buildings do. 9 97712.00 100076.00 
Total motor vehicle inventory do. 10 3846.00 4781.00 
Total equipment inventory do. 57 1 8606.00 9780.00 
Total farm capital inventory do. 2 107074.87 110598.94 
Net cash income do. 3 7296.40 8727.98 
Net farm income do. 4 9010.59 10744.36 
livestock inventory do. 5 371.50 372.50 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.0 0.0 
Net income per acre of corn do. 58 1 20.14 30.59 
Net income per acre of corn 
silage do. 2 -0.0 -0.0 
Net income per acre of soybeans do. 3 26.53 28.62 
Net income per acre of oats do. 4 20.21 40.87 
Net income per acre of wheat do. 5 1.49 1.83 
Net income per acre of alfalfa do. 6 -2.56 -1.09 
Net income per acre of clover do. 7 -3.43 -1.70 
Net income per acre of idle 
land do. 8 -0.0 -0.0 
Net incone per acre of rotational 
pasture do. 9 -6.42 -6.65 
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Unit Row Column 1960 1961 
Net income per acre of milo Dollar 58 10 -0.0 -0.0 
Crop yields per acre of com Bushel 59 1 81.00 86.10 
Crop yields per acre of oats do. 2 60.80 61.90 
Crop yields per acre of 
soybeans do. 3 30.20 30.20 
Crop yields per acre of alfalfa 
hay Ton 4 2.06 2.18 
Total land in farm Acre 5 248.00 254.00 
Base cost of seed purchased Dollar 6 412.82 371.52 
Inventory change of cattle do. 7 339.24 339.24 
Base cost of purchased live­
stock do. 8 0.0 0.0 
Base receipts of farm do. 9 16752.74 16095.95 
10 0.0 0.0 
60 1 0.06 0.06 
Production credit inventory do. 2 2144.00 2048.00 
Short term loan rate Percent 3 0.07 0.07 
4 8609.00 6809.00 
Base production credit 
inventory Dollar 5 2034.00 2034.00 
6 1.19 1.19 
Labor wage rate do. 7 1.03 1.03 
8 1.02 1.02 
Machinery inventory do. 9 5492.00 5944.00 
Other machinery value index 10 1.07 1.10 
61 1 0.0 0.0 
2 0.0 0.0 
3 0.0 0.0 
4 0.0 0.0 
5 0.0 0.0 
6 0.0 0.0 
7 0.0 0.0 
8 0.0 0.0 
9 0.0 0.0 
10 0.0 0.0 
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Table 5. Inputs for size subroutine, 1960 
Cash 
Item Line Column Grain 
Decision 1, Price received for crops 5 1 1.0 
Change in price received for crops 2 1.0 
Decision 2. Price received for livestock 3 1.0 
Change in price received for livestock 4 1,0 
Decision 3, Price paid for prod, inputs 5 1.0 
Change in price paid for prod, inputs 6 1.0 
Decision 4. Management level 7 1.0 
Change in management level 8 1.0 
Total land in farm 9 248.0 
10 1.0 
Decision 5. Total land in farm 6 1 1.0 
Decision 6. Land use 2 1.0 
Decision 7. Cropland use 3 1.0 
Decision 8. Cattle on hand Jan. 1 4 1.0 
Decision 9« Classes of livestock 5 1.0 
Decision 10, Cattle inventory next Jan. 1 6 1.0 
Decision 11. Classes of cattle next Jan. 1 7 1.0 
Decision 12, Jan. 1 hog inventory 8 1.0 
Decision 13, Classes of hogs 9 1.0 
Decision 14, Hog inventory next Jan, 1 10 1.0 
Decision 15. Classes of hogs next Jan. 1 7 1 1.0 
Decision 16. Poultry Jan. 1 inventory 2 1.0 
Decision 17, Index bases 3 1.0 
4 0.0 
5 0.0 
Farmstead acreage 9 1 0.0 
I I  I I  2 0.0 
I I  t l  3 0.0 
11 I I  4 0.0 
I I  I t  5 0.0 
Tillable land com 6 0.4794 
I t  I I  I t  7 0.0 
11 I I  I I  8 0.0 
I t  9 0.0 
I t  I I  I I  10 0.0 
I I  
" " silage 10 1 0.0 
l a  I t  I t  I I  2 0.0 
I f  I I  I I  t l  3 0.0 
I t  I I  I I  I I  4 0.0 
I I  I I  I I  I I  5 0.0 
I I  
" soybeans 6 0.2254 
I I  I I  I I  7 0.0 
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Table 5. (Continued) 
Cash 
Item Line Column Grain 
Tillable land soybeans 
I I  I t  I t  
I t  I I  1 1  
I I  f l  wheat 
I I  I I  I I  
I I  I I  I t  
I I  I I  I t  
f l  I I  I I  
I I  I I  Oats 
I I  I f  I I  
I I  I I  I I  
I f  I I  I f  
I I  I I  f t  
I I  I I  alfalfa 
t r  f l  I f  
t t  I I  I I  
I I  I I  I I  
i r  I f  I t  
I I  f f  clover 
I I  I I  f t  
I f  I I  f t  
I I  I f  I t  
I I  I I  I t  
f f  f f  idle land 
1 1  I f  f f  
I I  I f  I f  
I I  I I  I I  
f l  I f  I I  
1 1  I I  rotational pasti 
I f  I f  f t  f t  
i f  I I  I t  f t  
I f  I I  1 9  I I  
I I  I I  f t  I f  
t i  I I  mllo 
I I  I I  f l  
I f  I I  I I  
I f  I f  I I  
I I  I f  I I  
ctor oper. hrs/ac. com 
I f  f f  t i  I f  
I f  f l  t f  I I  
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Table 5, (Continued) 
Cash 
Item Line Column Grain 
act or Oper. hrs/ac. com 14 10 0.0 
I I  I I  I I  11 silage 15 1 4.3243 
I t  I I  I I  I t  I I  2 -0.0152 
I I  I I  I t  I I  I I  3 -0.0051 
I f  I I  I t  I I  I I  4 2.4871 
I I  I I  I I  I t  I I  5 0.0 
I I  I I  I I  soybeans 6 5.4987 
I I  I t  I t  11 7 -0.0024 
I I  11 I I  I I  8 -0.0286 
I I  I f  I I  I I  9 0.0 
I I  I I  I t  I I  10 0.0 
I t  I I  I I  wheat 16 1 3.3306 
I I  I I  I I  I I  2 -0.0955 
I t  11 I I  I I  3 -0.0151 
I t  I t  I t  I I  4 1.7132 
I t  I I  t i  11 5 0.0 
I I  I t  I t  oats 6 2.0047 
I t  I I  I I  I I  7 -0.0955 
I t  I I  I t  I I  8 -0.0151 
I t  I I  I I  I I  9 1.7132 
I t  11 I t  I I  10 0.0 
I t  I I  I t  alfalfa hay 17 1 3.6606 
I f  I t  I I  I I  11 2 -0.0303 
I I  11 I t  I I  f t  3 -0.0073 
I I  I I  I t  I I  I I  4 0.7211 
I I  11 I I  I I  I I  5 0.0 
I f  : i  I f  clover " 6 3.5336 
I I  t i  I I  I I  I I  7 -0.0303 
I I  I I  t i  I I  I I  8 -0.0073 
I I  I I  I t  I f  I I  9 0.7211 
I I  I I  I t  I I  I t  10 0.0 
I I  I I  I t  idle land 18 1 0.0 
I t  I I  f t  I t  I I  2 0.0 
I I  I I  I t  11 I t  3 0.0 
I t  I t  I t  I I  I t  4 0.0 
I t  n I t  I I  I t  5 0.0 
I I  I I  I t  rotational pasture 6 1.2 
I t  f t  I t  11 I t  7 0.0 
81 I I  I I  I I  I I  8 0.0 
I t  11 I t  I I  I I  9 0.0 
I I  I I  I t  I I  I I  10 0.0 
I f  I I  I I  mile 19 1 4.3243 
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Table 5, (Continued) 
Cash 
Item Line Column Grain 
Tractor oper. hrs/ac. milo 19 2 -0.0152 
I t  I I  I t  I I  3 -0.0051 
I l  M  I l  I I  4 2.4871 
I l  I I  I I  I I  5 0.0 
Labor hrs/acre corn 6 5.3676 
I l  I I  I I  7 -0.0156 
I l  I I  I I  8 -0.0055 
I l  I I  I t  9 2.4871 
I l  I I  I I  10 0.0 
I l  I I  I I  silage 20 1 5.3676 
I l  I f  I I  I I  2 -0.0156 
I l  I t  I I  I I  3 -0.0055 
I l  I I  I t  I t  4 2.4871 
I l  I f  I I  I I  5 0.0 
I l  I I  soybeans 6 2.6554 
I f  f t  I t  7 -0.0286 
I l  I I  I f  8 -0.0024 
I l  I f  I t  9 3.0433 
I f  I I  f t  10 0.0 
I f  I t  wheat 21 1 2.9917 
I l  I I  I I  2 -0.0956 
t t  I I  I t  3 -0.0051 
I t  I I  I t  4 1.7132 
I l  I I  I t  5 0.0 
I l  I I  oats 6 2.2059 
t t  f f  I I  7 -0.0956 
f t  I I  I I  8 -0.0051 
I l  I I  1 1  9 1.7132 
I l  I f  I I  10 0.0 
I l  I f  alfalfa 22 1 5.0117 
I l  I I  f l  2 -0.0303 
I l  I I  I f  3 -0.0073 
I f  I I  t t  4 0.7211 
t t  I f  t t  5 0.0 
I f  I I  clover 6 4.8336 
f l  ! l  f t  7 -0.0303 
I l  I I  I t  8 -0.0073 
f l  I I  f l  9 0.7211 
I f  I I  I f  10 0.0 
f t  f t  idle land 23 1 0.0 
f f  I I  f l  I t  2 0.0 
I l  I I  f l  f l  3 0.0 
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Table 5. (Continued) 
Item Line Column 
Cash 
Grain 
Labor hrs/a ere idle land 23 4 0.0 
I I  I I  t l  I t  5 0.0 
I I  I I  rot o past. 6 1.7 
I t  I I  I t  f l  7 0.0 
I I  I I  I I  I t  8 0.0 
I t  I I  I I  1 1  9 0.0 
I I  I I  I t  I t  10 0.0 
I I  I t  milo 24 1 5.3243 
f l  I t  I I  2 -0.0156 
1 1  I I  I I  3 -0.0055 
t t  I t  H  4 2.4871 
I I  I I  I I  5 0.0 
Total number of cattle 6 2.0 
I I  1 1  t l  f l  7 0.0 
» t  I f  I I  I I  8 0.0 
1 1  I t  I I  I t  9 0.0 
f t  I I  I I  1 1  10 0.0 
Proportion of cattle in milk COWS 25 1 0.5 
I I  I I  f l  I I  f t  2 0.0 
I I  I I  I t  I t  f t  3 0.0 
I I  1 1  f t  I I  I f  4 0.0 
I I  I I  f t  I t  t t  5 0,0 
I t  1 1  f t  beef 1 1  6 0.0 
I f  t t  f t  I I  I I  7 0.0 
1 1  I t  I I  I t  I I  8 0.0 
I t  I I  f t  I t  I I  9 0.0 
I t  f l  I I  I t  I I  10 0.0 
I I  I t  f t  repl. heifers 26 1 0.0 
I I  f t  f t  I t  I I  2 0.0 
t l  t l  f t  I t  I I  3 0.0 
I t  t t  f t  I t  I I  4 0.0 
I t  I I  I I  I I  I I  5 0.0 
f l  I I  f l  
raised yrlgs. 6 0.5 
I t  I I  I I  I I  I I  7 0.0 
1 1  I t  3 1  I I  I I  8 0.0 
f l  f l  f l  I I  1 1  9 0.0 
I I  f l  I I  I I  I I  10 0.0 
I I  I I  I I  purch ^  I I  27 1 0.0 
f t  f l  I I  I I  I I  2 0.0 
I I  I I  I I  I t  I I  3 0.0 
t l  f t  I I  I I  I I  4 0.0 
I f  I I  f l  r i  I t  5 0.0 
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Table 5. (Continued) 
Cash 
Item Line Column Grain 
Proportion of cattle in raised calves 27 
I I  I t  I I  I I  I I  
t l  I I  I I  1 1  I I  
t l  I I  I I  I I  I I  
I I  I I  I I  I I  I f  
I I  ! l  I I  
" purch. 
1 1  I I  I I  1 1  I t  
I I  t l  I I  I I  I I  
I I  I I  1 1  I t  I I  
I I  I I  I I  t l  I I  
I I  I I  I I  
" bulls 
I I  I I  I I  I I  I t  
I I  I I  I I  I I  I I  
I I  I I  I I  I I  1 1  
I I  I I  I I  t l  1 1  
28 
Cattle inventory next Jan. 1 
I I  
29 
I t  
I t  
I t  
I I  
I I  
I I  
I t  
I t  
I I  
I I  I I  I I  
Proportion of m, cows ne 
I t  I I  I I  I I  
I I  I t  I I  I I  
I I  I I  I t  t l  
I t  I t  I I  I t  
I I  I I  b. I t  
I I  I t  I I  I I  
I t  I t  I I  I I  
I I  I I  I I  I I  
I I  I t  I I  I I  
I t  I I  heife-
I I  I t  I I  
I I  I I  I t  
t l  I f  I I  
I I  I I  I I  
I I  I t  
r. yr 
I I  I t  11 
I t  I I  I I  
I I  I I  I I  
I I  I t  I t  
I I  I I  p. yr 
at 01 I I  
I t  I t  I t  
I I  
I t  
I I  
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Table 5. (Continued) 
Item Line Column 
Cash 
Grain 
Proportion of p. yrlgs, next Jan. 1 31 9 0.0 
I I  I I  1 1  M  I I  10 0.0 
I t  
" r. calves " " 32 1 0.0 
11 U il II I! 2 0.0 
I f  1 1  I t  I t  I I  3 0.0 
I t  I f  1 1  I t  I I  4 0.0 
I I  I I  t l  I I  t l  5 0.0 
I I  
" p. calves " " 6 0.0 
I I  I I  I I  I I  I I  7 0.0 
I I  I f  I I  I t  I f  8 0.0 
I I  I t  f t  f t  I f  9 0.0 
I I  I I  I I  I I  I I  10 0.0 
I I  
" bulls " " 33 1 0.0 
I I  I I  I I  1 1  I I  2 0.0 
I I  I I  I t  I I  I f  3 0.0 
I I  I I  I f  1 1  I I  4 0.0 
1 1  f l  I I  I I  I I  5 0.0 
Labor required/milk cow 6 870.0 
I I  I t  I I  I I  7 5.0 
I t  I t  t l  I f  8 0.0 
I t  I I  I I  1 1  9 0.0 
I I  I t  t l  I f  10 0.0 
I t  I t  beef " 34 1 0.0 
I t  t t  I I  I I  2 0.0001 
I t  I I  t l  t l  3 0.0 
I t  I t  I f  I f  4 0.0 
I I  I t  t l  I I  5 0.0 
I I  I I  heifers 6 0.0 
I I  I t  I f  7 0.0001 
f t  I t  I I  8 0.0 
I I  I t  .11 9 0.0 
I t  I t  t l  10 0.0 
Labor/cwt. gain r, yearlings 35 1 88.0000 
f l  I I  I I  I I  2 7.0000 
I I  M  I t  I I  3 0.0 
I I  I I  I I  I I  4 0.0 
I I  I I  I I  I I  5 0.0 
I I  
" p .  "  6 0.0 
I I  I I  I I  I I  7 0.0001 
I I  I I  I I  I I  8 0.0 
I I  I I  I I  I I  9 0.0 
I I  I I  I I  I I  10 0.0 
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Table 5. (Continued) 
Item Line Column 
Cash 
Grain 
Labor required/calves 36 
I t  
(! 
fl 
f t  
II 
I I  
I I  
I I  
I I  
I I  
I I  
I f  
p. calves 
I I  




I t  
I f  
Fence depreciation 
I I  I I  
I I  
I I  
11 
I I  
Total hogs current Jan. 1 
I I  I I  I I  I t  
38 
I I  
I I  
I I  
11 
















Pigs purchased during year 























































































Table 5, (Continued) 
Item Line Column 
Cash 
Grain 
Pigs purchased during year 40 3 0.0 
I I  I I  I I  I I  4 0.0 
I I  I I  I I  I I  5 0.0 
Total hogs next Jan . 1 6 0.0 
I B  I I  I I  I I  7 0.0 
I I  I I  I I  t l  8 0.0 
I I  I I  11 t l  9 0.0 
I I  I I  I I  I I  10 0.0 
Proportion of sows next Jan. 1 41 1 0.0 
I I  I I  I I  M  2 0.0 
I I  I I  I I  I t  3 0.0 
I I  I I  I I  I I  4 0.0 
I I  I I  I t  I I  5 0.0 
" hogs I I  I I  6 0.0 
I I  I I  7 0.0 
1 1  I I  I I  I I  8 0.0 
1 1  I I  I I  I I  9 0.0 
I I  1 1  I I  I I  10 0.0 
" pigs I I  I I  42 1 0.0 
M  I I  I I  I I  2 0.0 
I I  I I  I I  I I  3 0.0 
I I  I I  I t  I I  4 0.0 
I I  I I  I I  I t  5 0.0 
Inventory weight of SOWS 6 0.0 
I I  I I  I I  t l  7 0.0 
I I  I I  I I  I I  8 0.0 
I I  I I  I I  I t  9 0.0 
I I  I I  I I  I t  10 0.0 
Labor per cwt, of NPOP 43 1 0.0 
I I  I I  I I  I I  I I  2 0.0 
I I  I I  n  I I  I I  3 0.0 
I I  I I  I I  I I  I I  4 0.0 
M  I t  I I  I I  t l  5 0.0 
Total chickens this Jan. 1 6 50.0000 
t l  I I  t l  I I  7 0.0 
I I  I I  I I  I I  8 0.0 
I I  I I  I I  I I  9 0.0 
I I  I I  t l  I I  10 0.0 
Proportion of chickens in hens 44 1 1.0000 
I I  I I  t l  I I  I I  2 0.0 
I I  I I  t l  I I  t l  3 0.0 
t l  I I  t l  I I  I I  4 0.0 
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Table 5. (Continued) 
Cash 
Item Line Column Grain 
Proportion of chickens in bens 44 5 0.0 
t  I I  I I  not I I  6 0.0 
t  I I  I I  I I  I I  7 0.0 
1  I I  I I  I I  I t  8 0.0 
t  I I  n I I  I t  9 0.0 
1  I I  I I  I I  I I  10 0.0 
Baby chickens purchased 45 1 50.0000 
ft I I  1 1  2 0.0 
I I  I t  I t  3 0.0 
I t  I I  I t  4 0.0 
I I  I I  I I  5 0.0 
Total chickens next Jan. 1 6 50.0000 
I I  I I  I t  I I  7 0.0 
I I  I I  I I  I I  8 0.0 
I I  I I  I I  I I  9 0.0 
I I  I I  I I  I t  10 0.0 
Labor/chicken 46 1 2.5750 
I I  I I  2 0.0 
I I  I I  3 0.0 
I I  I I  4 0.0 
I I  I I  5 0.0 
ACP payment/acre 6 0.0 
I I  I I  I I  7 0.2823 
I I  I I  I I  8 0.0 
I I  I I  I I  9 0.0 
I I  I I  I I  10 0.0 
Feed grain payment/acre 47 1 0.0 
I I  I f  I I  I I  2 0.2137 
I I  I t  I I  I t  3 0.0 
I t  I I  I I  I I  4 0.0 
I I  I t  n  I I  5 0.0 
Com inventory next Jan. 1 6 42.3522 
I I  I t  I I  I I  7 43.6100 
I I  I I  I I  I t  8 129.1630 
M  I I  I I  I t  9 0.8556 
I I  I I  I I  I t  10 0.0 
Oats M  I I  I I  48 1 0.0 
I I  I I  I I  I I  2 13.5000 
I I  I I  I t  I t  3 0.0 
I I  I I  I I  I t  4 53.5000 
I I  I I  I I  I I  5 0.0 
Wheat I I  I I  I t  6 0.0 
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Table 5. (Continued) 
Cash 
Item Line Column Grain 
Wheat inventory next Jan. 1 48 7 0.0 
I t  1 1  I f  1 1  8 0.0 
I I  f l  I I  I t  9 0.0 
I I  I I  1 1  f l  10 0.0 
Soybeans t l  I I  I I  49 1 0.0 
I I  I I  I I  I t  2 0.0 
( 1  I I  I I  t l  3 0.0 
t i  I t  I I  I I  4 0.0 
I I  I I  I I  f f  5 0.0 
Milo f r  n  i r  6 0.0 
I I  I I  f t  I t  7 0.0 
1 1  I I  I I  I I  8 0.0 
1 1  I I  I I  I t  9 0.0 
I I  I t  I t  I t  10 0.0 
Hay I I  1 1  I I  50 1  0.0 
I f  I I  I I  I I  2 1.6500 
I t  I I  f l  ( f  3 0,0 
I I  I I  I I  I I  4 0.0 
I I  t l  I t  f t  5 0.0 
Total cost of building repairs 6 0.0 
I I  I I  I I  I t  f t  7 10.0000 
I I  I I  I I  I I  I I  8 0.8015 
I I  I I  I I  I t  I I  9 1.0000 
I I  I I  I I  I I  I I  10 0.0 
Tractors purchased 51 1 0.0 
I f  I f  2 0.1582 
I I  I I  3 0.0 
I t  I I  4 0.0 
I I  I I  5 0.0 
Trucks I I  6 0.0 
I I  I t  7 0.0626 
I t  I t  8 0.0 
I I  I I  9 0,0 
I I  I I  10 0.0 
Mach» I I  52 1 0.0 
I I  I I  2 0.9160 
I I  I t  3 0.0 
I t  1 1  4 0.0 
I I  I t  5 0.0 
Truck-farm 6 0.5000 
I I  I I  7 0.0010 
I I  I I  8 0.0008 
I I  I t  9 0.0 
96 
Table 5. (Continued) 
Item Line Column 
Cash 
Grain 
Trucks/farm 52 10 0.0 
Mileage/truck 53 1 375.0000 
f l  I t  2 25.0000 
I I  I t  3 10.0000 
I I  I I  4 0.0 
I I  I f  5 0.0 
auto 6 1575.0000 
I I  f l  7 25.0000 
I t  r i  8 10.0000 
I I  I t  9 0.0 
I I  11 10 0.0 
Machinery inventory 54 1 0.0 
I f  I t  2 4.9020 
I I  I I  3 0.0 
I I  I I  4 0.0 
I I  I I  5 0.0 
Labor used on overhead 6 0.0 
I I  I I  t i  7 3.4000 
f l  I I  I f  8 0.3200 
I I  I I  11 9 0.0 
11 11 I t  10 0.0 
Quantity of power & mach.. current 55 1 0.0 
M  11 II 2 8.1112 
I I  11 II 3 0.0 
I I  I I  II 4 0.0 
I I  I t  II 5 0.0 
I I  I t  base 6 0.0 
I I  I t  I t  7 7.4858 
I I  I t  II 8 0.0 
I I  t i  II 9 0.0 
I I  I I  I I  10 0.0 
KWH hours/farm 56 1 1400.0000 
I I  I I  I I  2 10.0000 
I I  I t  I I  3 10.0000 
I I  I f  I f  4 10.0000 
I f  I I  I f  5 0.3024 
Change in tractor inventory 6 0.0 
I I  I I  f l  I I  7 -0.4392 
I t  I I  f l  11 8 0.0 
I I  I I  I I  I I  9 0.0 
I I  I f  I t  I I  10 0.0 
rr n truck I f  57 1 0.0 
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Table 5, (Continued) 
Cash 
Item Line Column Grain 
Change in truck inventory 57 2 0.0036 
" " " " 3 0.0 
It II ir M 4 0.0 
" " " " 5 0.0 
" " other mach. inventory 6 0.0 
I l  M  I I  I I  " 7 -0.2743 
"  "  "  "  "  8 0.0 
I I  I I  I I  I I  I I  g 0.0 
I l  I I  I I  I I  I I  10 0.0 
" " building " 58 1 0.0 
" " " " 2 1.0000 
" " " " 3 0.0786 
Il II II II 4 0.0 
II II II II 5 0.0 
" fences " 6 0.0 
" " " 7 -1.2000 
n I I  I I  I I  g 0.0 
I l  I I  I I  I I  g 0.0 
I I  I I  M  I I  1 0  0.0 
Tractor inventory value 59 1 0.0 
" " " 2 2.6324 
I l  I I  I I  3  0.0 
Il II II 4 0.0 
" " " 5 0.0 
Truck " " 6 0.0 
" I f  I I  7 0.0700 
" " " 8 0.0 
I l  I I  I I  g  0.0 
" " " 10 0.0 
Auto " " 60 1 0.0 
" " " 2 0.0758 
I l  I I  M  3 0.0 
Il II II 4 0.0 
" " " 5 0.0 
Tractor fuel/hour 6 0.0 
" " " 7 0.0 
" " " 8 0.0 
I I  I I  I I  g  0 . 0  
" " " 10 0.0 
" hours, crop share 61 1 0.9586 
II II II II 2 0.0025 
II II II II 3 0.0 
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Table 5. (Continued) 
Item Line Column 
Cash 
Grain 
Tractor hours, crop share 
II It II II 
Base cost of insurance 
61 
I t  f f  I t  I t  
f t  t l  t l  I I  
I I  I t  I I  f t  
I f  I f  I t  I I  
Tractors on farm 
I I  I I  I I  
I I  I I  I I  
I I  I I  I I  




I f  
I I  
I t  
I f  
I I  
I I  
I t  
Base inv, value, mach. & equip. 63 
I t  I t  I t  I I  t l  f t  
I I  I t  I I  I I  t l  I t  
I t  f t  I I  I I  I I  I f  
Base production credit investment 
I t  I I  I I  I t  
I f  I I  I f  t l  
I I  I f  1 1  f t  
I f  f t  I t  f f  
I I  
value of house rent 
I I  1 1  I t  I f  I f  
I I  t l  f t  I I  f t  
f t  t l  I f  I t  I t  
I I  I I  f t  I t  I I  
64 
Fertilizer/corn a ere 
I I  
I I  
I I  
I I  
I I  
I I  
I I  
I f  
I f  
I I  
I I  
11 


















































Table 5. (Continued) 
Cash 
Item Line Column Grain 
Base land price 65 6 0.0 
f( n I I  7 0.0 
I I  11 I I  8 0.0 
I I  I f  I I  9 0.0 
11 I t  I I  10 0.0 





Index of gross farm income 6 0.0 
f t  I f  n  I I  I I  7 55.5 
I I  I I  I I  I t  t l  8 233.6 
I I  t !  I I  I f  f l  9 0.0 
i f  i l  t i  I t  I I  10 0.0 
67 1 0.0 




Index of net farm production 6 0.0 
f f  I f  I I  f t  I f  7 52.6362 
M  I f  I I  I I  f l  8 221.5462 
I I  I I  I t  f f  I f  9 0.0 
I I  I I  I t  f l  f t  10 0.0 
I I  
" total labor 68 1 0.0 
I I  I f  f l  f l  2 6.0161 
I I  I I  I f  II 3 103.6000 
I I  I t  I I  f l  4 0.0 
I I  t l  I I  f t  5 0.0 
I I  
" gross production 6 0.0 
I I  11 II fl 7 54.8229 
f l  f f  f l  I I  8 230.7501 
I I  t f  I I  1 1  9 0.0 
I t  I I  t l  t f  10 0.0 
I I  
" operating expense 69 1 0.0 
I I  I f  I I  If 2 27.25 
f t  t r  M  I f  3 156.00 
I t  18 I I  I I  4 0.0 
I I  I I  I I  It 5 0.0 
I I  
" cost of production 6 0.0 
II I f  i f  I f  II 7 51.9113 
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Table 5. (Continued) 
Item Line Column 
Cash 
Grain 
cost of production 69 8 264.0 
11 ti II 9 0.0 
II II If 10 0.0 
total inputs 70 1 0.0 
II II 2 0.8850 
II II 3 0.0 
II It 4 0.0 







gives the slope or slopes if more than one straight line is used to 
represent the relationship. If the objective is to duplicate a 
specific farm organization as illustrated in column 3 of table 9, 
the desired value is entered in the data matrix as at and the appro­
priate B values are then left zero. 
The nonprice inputs in the main program are divided into three 
categories. The first category is the constant inputs shown in table 
6, These inputs remained fixed as either size or management level is 
changed. The second category is the inputs that change with the level 
of management assumed and are shown in table 7. The last category is 
the inputs affected by farm size and are shown in table 8. 
Constant coefficients 
The first variables to be included in the constant group as shown 
in table 6 are "acreages seeded per year." These variables indicate 
the amount of a crop enterprise that is planted each year. Corn has 
100 percent of its acreage planted every year, but alfalfa is assumed 
to be reseeded only every fourth year. Therefore, it is assumed that 
25 percent of the alfalfa acreage is reseeded each year. 
The next group of variables in the constant category is tractor 
and other machinery purchases per acre of crops. These variables 
are proportional to the hours of tractor use per acre of crop. Thus 
as the number of acres of crops increases, the number of tractor 
hours per acre falls and so does the cost of tractor purchased per 
acre. 
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Table 6. Constant variables used in the size routine 
1960 
Item Line Column Value 







8  0 .0  
9 1.2000 
10 5.0000 






























Corn shelling, bu./acre 14 1 60.0252 
2 0.0 
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Table 6, (Continued) 
1960 
Item Line Column Value 
Corn shelling, bu./acre 14 3 0.0 
4 0.0 
5 0.0 












8 0 .0  
9 0.0 
10 0.3780 







8 0 .0  
9 0.0 
10 48.0100 
Grain hired hauled 17 1 0.0 














Table 6. (Continued) 
1960 
Item Line Column Value 
Real estate tax/acre 19 5 1.0000 
6 1.0000 
7 1.0000 
8  0 .0  
9 1.0000 
10 1.0000 







8 0 .0  
9 0.0 
10 1.1610 



























Table 6. (Continued) 
1960 
Item Line Column Value 
Personal tax on power and machinery/acre 23 7 31.9300 
8  0 . 0  
9 9.5900 
10 39.9200 







8  0 . 0  
9 0.3507 
10 1.4614 







8  0 . 0  
9 0.8474 
10 3.5308 







8  0 .0  
9 394.0000 
10 394.0000 







8 0 .0  
106 
Table 6. (Continued) 
1960 
Item Line Column Value 
Tractor value/acre 27 9 2.6329 
10 10.9705 







8 0 .0  
9 5.8848 
10 24.5200 
Seed inventory/acre 29 1 0.0 






8 0 .0  
9 0.0 
10 0.0 







8 0 .0  
9 0.0 
10 0.0368 
Corn shelling/acre 34 1 1.5006 









Table 6. (Continued) 
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Item Line Column 
1960 
Value 
Grain hauling/acre 35 
Milk separated 
Butterfat in milk 
Oats fed cattle, share 
Other grain fed cattle, share 
Weight of purchased yearlings 
Grain/cwt. gain purch, yearlings 
Grain/head purchased calves 
Grain/head milk cows 
Grain/head beef 
Grain/head heifers 
Grain/cwt, gain r. yearlings 
Grain/head calves 
Grain/head bulls 
Home used cow beef 
Home used raised yearlings 
Home used purchased yearlings 
Home used cull cow beef 
Home used milk 
Home used cream 
Hay/head milk cows 
Hay/head beef cows 
Hay/head heifers 
Hay/cwt, gain raised yearlings 
Hay/cwt, gain purchased yearlings 
Hay/head calves 
Hay/head purchased calves 
Hay/head bulls 
Protein/head milk cows 
Protein/head beef cows 
Protein/head heifers 

















































Table 6, (Continued) 





Protein/cwt. gain purchased yearlings 
Protein/head purchased calves 
Animal units, cows 
Animal units, heifers 
Animal units, yearlings 
Animal units, calves 
Fence depreciation to cattle 
Bldg, repairs to cattle/A,U, 
Vet, & med, cost/A,U. 
Fence repairs/A.U« 
Grain ground, cattle 
Cost of pasture/acre 








Livestock inventory taxable 
Fence depreciation 
Spring sows distribution 
Fall sows distribution 
Home used pork 
Oats fed hogs, share 
Other grain fed hogs, share 
Grain ground, hogs 
Animal unit, raised hogs 
Hogs inventory, taxable 
Fence depreciation, hogs 
Home used chickens, pounds 
Home used eggs, dozens 
Oats fed hens and pullets, share 
Oats fed other poultry, share 
Grain ground, chicken's share 
Animal units, chickens 
Chicken Inventory taxable 
Corn fed in inventory 
44 9 0.0 
10 0.0 










46 1 0.5032 
10 .10,0000 










48 5 0.0 
6 0.0 
49 5 0.0 






51 9 180.0000 
10 1.0300 





53 1 1.0000 
2 1.0000 
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Table 6. (Continued) 
Item Line Column 
1960 
Value 
Oats fed in inventory 53 3 1.0000 
Milo fed in inventory 4 1.0000 
Hay fed in inventory 5 0.7000 
Com seed in inventory 6 0.0 
Oats seed in inventory 7 17.2000 
Wheat seed in inventory 8 26.1000 
Soybean seed in inventory 9 43.1000 
Milo seed in inventory 10 0.0 
ACP payments 54 1 70.0000 
Feed grain payments (soil bank) 2 53.0000 
Quantity of garden 3 24.0000 
1959 cost of com/bu. 55 1 1.0600 
" " " milo/bu. 2 2.0100 
" " " oats/bu. 3 0.6600 
" " " wheat/bu. 4 1.7500 
•' " " hay/ton 5 19.5000 
Base 1959 cost of corn/bu. 6 1.1000 
" " " " milo/bu. 7 2.0700 
" " " " oats/bu. 8 0.6100 
" " " " wheat/bu. 9 1.7600 
" " " " hay/ton 10 19.1500 
Autos purchased 56 3 0.0500 
Gas used/tractor hour 5 2.2500 
Oil used/tractor hour 6 0.0350 
Repairs/tractor hour 7 0.1900 
Base cost/tractor hour 8 0.6640 
Mileage for farm use, share 57 2 0,5000 
Machinery repairs/inventory dollar 4 0.0650 
Milk hired hauled, share 5 0.0 
Livestock hired hauled, share 6 0.3579 
Telephones per farm 10 0.9600 
Gas/acre for aux, engines, corn 58 1 0.2045 
" " " " " corn silage 2 0.0 
" " " " " soybeans 3 0.1738 
" " " " " wheat 4 0.4309 
II II II 1. I. oats 5 0.8916 
" " " " " alfalfa 6 1.0527 
It H " t, .1 clover 7 1.0527 
" " " " " milo 8 0.2045 
Hired corn shelling labor 9 0.5635 
KWHR's per farm 10 1500.0000 
Auto inventory value 59 8 591.0000 
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Table 6. (Continued) 
Item Line Column 
1960 
Value 
Misc. expense, share 59 10 0.0259 
Com acres insured, share 60 1 1,0000 
Corn silage acres insured, share 2 0.0 
Soybean acres insured, share 3 1.0000 
Wheat acres insured, share 4 1.0000 
Oats acres insured, share 5 0.0 
Alfalfa acres insured, share 6 0.0 
Clover acres insured, share 7 0.0 
Milo acres insured, share 8 0.0 
DDT used for overhead, share 9 0.5000 
Fence repairs charged to overhead 61 1 120.6940 
Insurance cost, overhead 2 65.7800 
Base cost of vet. and med./A.U. 5 2.7200 
Current interest rate 6 0.0600 
Short terra interest rate 8 0.0710 
Index family living items 62 1 1.1900 
Motor vehicle value index 2 1.0200 
Other machinery value index 3 1.0700 
House rent/farm value, share 5 0.0061 
Base cost of garden seeds 6 10.3300 
Quantity of garden seeds 7 1.0000 
Price of garden seeds 8 11.0000 
Cull cows hired hauled, share 9 0.0 
Calves hired hauled, share 10 0.0 
Raised yearlings hired hauled, share 63 1 0.0 
Purch. yearlings hired hauled, share 2 0.0 
Hogs hired hauled, share 3 0.7500 
2-4D charged to overhead 6 1.0000 
Power and machinery taxable, share 10 1.0000 
Crops taxable, share 64 1 1.0000 
Livestock taxable, share 2 1.0000 
Base cost of land/acre 3 219.0200 
Charge for production credit 4 0.0610 
Base value of operator and family labor 65 2 0.9900 
Index of prices received 4 99,9300 
Index of prices paid 5 101.1800 
Base corn price index 6 1.1100 
Base oats price index 8 97.5000 
Base soybeans price index 10 2.0700 
Base hay price index 66 2 18,7700 
Base wheat price index 4 1.8000 
Ill 
Gas for auxiliary engines are the next variables that are held 
constant as crop acres are increased. Due to the low level of use, 
economies of scale are not included here. 
Quantity of the com yield that is shelled is not assumed to be 
affected by the corn acreage. Neither is the amount of hired labor 
necessary per bushel to shell the corn,a function of the com acreage. 
The share and amount of grain that is hired hauled is not assumed 
to be a function of grain acreage, but rather determined by farm type, 
operator's preferences and hauling equipment that is available. 
Real estate and personal property tax rates are independent of 
acreages. Likewise, crop insurance rates are independent of acreage 
and dependent on crop yields and incidence of hall in the area. 
Twine used per acre is independent of acres baled and dependent 
on yields. However, since yields are not assumed to change by size, 
twine rates need not be changed. 
Tractor and machinery depreciation is assumed to be constant on 
an acre basis. The more acres covered by an implement, the sooner it 
will wear out, but in this case both the total amount and total 
depreciation are larger in the aggregate. Thus, although rates are 
constant, we have more machines wearing out as acres tilled are 
increased. 
Tractor and machinery value per acre of crops is assumed to be 
constant. In other words, value and quantity of implements ar^e 
assumed to be proportional to acreage. 
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Seed inventory on an acre basis is constant because seeding rates 
are constant with respect to acreage seeded. 
Percent of milk separated and butterfat in milk is assumed to be 
constant and not to be a function of dairy cow numbers because it 
reflects more a definitional aspect of specifying the type of dairy 
enterprise. 
Home use of meats and other livestock products and garden are 
assumed to be independent of farm size, the implicit assumption being 
that family size and farm size are independent. 
Percent of oats, com, etc., fed to livestock, percent of fence 
depreciation allotted each class of livestock, building and fence 
repairs charged per animal unit and the amount of feed that is ground 
per animal unit are assumed not to be a function of size but more a 
definitional aspect of farm type. 
Veterinary and medicine cost per animal unit is assumed to be 
constant, the inqilicit assumption being that advantages of scale are 
offset by increased disease problems of larger livestock units. 
Cost of pasture per acre is assumed to be a constant for the study 
area. The cost is based on rental rates of pasture in the area and is 
assumed not to be affected by pasture acreage. 
Acres of pasture required for each class of livestock is assumed 
to be fixed as the carrying capacity of pasture is not affected by 
number of acres required. 
Percent of livestock and machinery and other assets in inventory 
that are taxable is set by law for each area that is studied. 
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Sows farrowing in spring and fall, numbers of various livestock 
on hand and weights of purchased livestock are assumed to be a defini­
tional part of farm type. Grain rations are assumed to be constant. 
Influences of better management are reflected by increased production. 
Percent of total grain that is hired ground is assumed to be a 
constant, because it is more dependent on factors such as available 
facilities, farm type, operator preference and study area. 
Percentage of each crop that is carried over in inventory as seed 
or feed is assumed to be constant for each farm type in a study area. 
The farm share of automobile mileage is assumed to be independent 
of farm size. Automobile mileage driven is assumed to be a function 
of farm size. 
The percent that machinery repairs are of inventory value is 
assumed to be constant, since the repairs cost is assumed to be pro­
portional to inventory value. 
Miscellaneous expense is assumed to be a constant percentage of 
the total cost of power and machinery for each farm size. 
Quantity of DDT and 2,4-D used for overhead is assumed to be 
constant because its primary use is for insect control around the 
farmstead that cannot be directly allotted to crop and livestock enter­
prises. 
Fence repairs and fairmstead insurance charged to overhead is 
constant because the farmstead is assumed to be fixed regardless of 
farm size. 
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The charge for house rent in perquisites is assumed to be a 
constant percent of total farm value. In other words, it is assumed 
that house value is proportional to land value. 
The following items are definitional in character and are assumed 
to be constant in respect to farm size: 
Number of telephones per farm 
Animal units per head of livestock 
land values 
Base cost of veterinary and medicine per animal unit 
Current interest rate on credit 
Short-term interest rate 
Price of family living items 
Motor vehicle value index 
Other machinery value index 
Base price of garden seeds 
Quantity of garden seeds 
Price of garden seeds 
1957-59 average price of land 
Interest charges for production credit 
Base value of operator and family labor 
Prices paid and received base index values 
Coefficients that vary with management level 
Coefficients that vary with the level of management assumed are 
listed in table 7, The first coefficients are the amount of seed per 
acre that is inoculated and cleaned. The relationship assumed here 
and all subsequent cases unless otherwise stated is that the coeffi­
cient will increase or decrease directly with the management level 
chosen. 
Seed purchased per acre follows next and deals with the proportion 
of seed planted that is purchased from a seed dealer rather than home 
grown. Application rates for fertilizer, rock phosphate lime, and 
chemical insecticide and herbicides follow next in the array. These 
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Table 7, Production coefficients that vary with management level 
1960 
Item Line Column Value 







8  0 . 0  
9 0.0 
10 0.0 
Seed cleaning and treating/bu. of crop 2 1 0.0 





























Rock phosphate/crop acre 5 1 0.4400 
2 0.4400 
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Table 7. (Continued) 
1960 
Item Line Column Value 











































Table 7, (Continued) 
Item Line Column 
1960 
Value 


























Death rate, calves 38 10 0.0001 
" " milk cows 39 1 0.0001 
" " beef cows 2 0.0100 
" " heifers 3 0.0100 
" " R. yearlings 4 0.1000 
" " P. yearlings 5 0,0100 
" " R, calves 6 0.0100 
" " P. calves 7 0.0100 
" " bulls 8 0.0100 
Calving rate, dairy cows 9 1.0000 
" •' beef cows 10 1.0000 
Milk production, pound 40 1 6620.0000 
Weight of calves sold, pound 5 0.0 
Weight of R, yearlings sold 6 920.0000 
Weight of P. yearlings sold 7 0.0 
Weight of cull cows sold 8 0.0 
Table 7. (Continued) 
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Item 
Weight of p. yearlings sold 
Weight of p. calves sold 
Spring pigs/sow 
Fall pigs/sow 
Death loss of hogs 
Pigs purchased survival rate 
Selling weight of raised pigs 
Selling weight of purchased pigs 
Grain /cwt. gain, hogs 
Protein/cwt, gain hogs 
Egg laying rate, dozens 
Death loss for chickens 
Weight of chickens sold 
Grain fed hens and pullets 
Grain fed other poultry 
Protein fed hens and pullets 
Protein fed other poultry 
DDT/animal unit, cattle 
DDT/animal unit, poultry 
DDT/animal unit, hogs 
Base index of crop yields 
1960 
Line Column Value 
42 9 0.0 
10 1.0500 
48 7 0.0 
8 0.0 
9 0.0 
49 2 0.0 
3 0.0 
4 0.0 
50 2 0.0 
5 0.0 
51 4 17.3000 
5 0.2000 
8 4.5000 




63 5 0.1568 
7 0.0 
8 0.0 
66 7 13,849.0000 
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items vary directly with the level of management chosen. The next 
three items in the array are the dollar cost of seed purchased per acre, 
fertilizer, and other chemicals applied per acre of each crop. 
The death rate for each class of cattle appears next and varies 
inversely with management level changes. The same inverse relationship 
holds for hog death loss, grain and protein ration for hogs per hundred­
weight of net production of pork produced,-^death loss in chickens, and 
grain and protein ration fed to poultry. 
The remaining coefficients listed in table 7 may be divided into 
the categories of birth rates, feed efficiency, crop yields, and 
chemicals used in livestock production. Each of these categories are 
assumed to change directly with any change in the management level 
assumed. 
Coefficients that vary with farm size 
Total land in farm and number of livestock on hand January 1 are 
assumed to be indicators of size and are assumed to be given. However, 
provisions are provided in the program to make these coefficients a 
function of some desired variable or variables. If the coefficients 
are to be left unchanged, as farm size increases, both the function 
2/ 
coefficients ex and 0^^ are zero.—'Likely variables to change farm acreage 
1/ 
Total pork produced for sale and farm consumption plus change in 
total inventory weight of hogs on hand January 1 and December 31st of 
production year. 
2/ 
Coefficients Cf^) that are a function of size will be adjusted in 
the size subroutine by an equation of the following general form. 
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might be time, index of farm size for study area, and number of farm 
operators in study area. 
If livestock numbers were to be changed, we could give the or term 
an appropriate value and leave the slope terms = 0. Or if livestock 
numbers were to be a function, a would be intercept and 0^ would be 
slope measuress A likely variable to base cattle numbers on would be 
the amount of pasture and forage acreage. 
If hog and poultry numbers were desired to be made a function of 
size, the most likely relationship might be farm acreage within a 
specific farm type, the connection being the amount of feed that could 
be raised to support the enterprises. However, the more relevant 
variables lie outside the realm of size effects and would include the 
personal preference of the farm operator. 
The percentage of farm acreage that is included in the farmstead 
and permanent pasture is assumed to be given, the reason being that 
they are more related to farm type. If farmstead acreage was to be 
made a function of farm size, likely variables would be farm acreage, 
number of cattle on hand January 1, and number of hogs on hand January 
1. If permanent pasture acreage was to be made a function of farm 
size, likely variables would be farm acreage and numerical index of 
soil types based on topography and erosion hazard. 
The percentage of farm acreage that can be tilled is called 
cropland and is left as a residual, i.e., one minus the percent of 
farm acreage in permanent pasture and farmstead. 
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Coefficients A(l,i) in table 4, where i = 1, 10 are respectively 
the percent of tillable land used for com, corn silage, soybeans, 
wheat, oats, alfalfa hay, clover hay, idle land, rotational pasture 
and grain sorghum. These coefficients are very critical in duplicating 
a specific farm organization and will usually be specified in most 
analyses. If they are to be a function of size, the independent 
variables could be farm acreage and January 1 numbers of cattle and 
hogs. 
Coefficients W(9,k), where i = 1, 10, in table 8 are respectively 
the number of hours of tractor operation for each of the crops A(l,i) 
where i = 1, 10, The relationship is between hours of tractor use 
and acres of each respective crop. Since all data necessary to compute 
acreages of crops have been determined by the subroutine, the acreages 
are automatically computed in the program and used in the function. 
Coefficients W(18,i), where i = 1, 10, are respectively the number 
of hours of labor per acre for each crop A(l,i), where i = 1, 10, The 
relationship is between hours of labor and acres of crop. Since crop 
acreages were computed to determine tractor hours, they are used 
directly here. 
Coefficients W(31,i), where i = 1, 10, are respectively the tractor 
operating cost per acre of each crop. Since tractor hours per crop acre 
are a function of size, this coefficient is computed by forming the 
product of tractor hours per acre and the hourly operating cost of the 
tractor. Operating cost excludes fixed cost items such as depreciation 
Other examples of this type of intermediate coefficient are other 
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machinery cost per acre, cost of gas for auxiliary engines per acre of 
crops, com shelling costs per acre and grain hauling cost per acre. 
Coefficients W(38,i), where i = 2, 9, are the percentage breakdown 
of cattle on hand January 1. These coefficients are closely related 
to farm type and will usually be specified. If they are to be a 
function of size, the independent variable could be the amount of 
untillable land. 
Coefficient W(40,4) is the number of cattle on hand next January 1. 
This coefficient is closely related to assumptions concerning whether 
the cattle enterprise is increasing or decreasing. The model specifies 
this as a percentage change from cattle on hand at the first of the 
year. 
Coefficients W(41,i), where i = 1, 8, are the percent distribution 
of cattle on hand next January 1. These percentages are related to 
the farm type defined and may be given specific values. If they are 
to be a function of farm size, the model specifies the acres of non-
tillable land to be used as the independent variable. 
Coefficients W(46,2), where i = 2, 9, are the hours of labor used 
per unit of livestock raised or inventoried. These coefficients are a 
function of the number of units of each class of livestock. 
Coefficients W(48,i), where 1 = 2, 4, are percentage breakdown of 
hogs on hand at the first of the year. The percentages also are 
related to the farm type and are typically given specific values or 
left constant once determined. If they are to be a function of farm 
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Table 8, Production coefficients that change with farm size 
Item Line Column 
1960 
Value 
Tractor operation, hrs/acre 
Operator labor, hrs/acre 18 
Tractor operating cost/acre 31 
Other machinery cost/acre 32 
Cattle inventory Jan, 1 













































Table 8. (Continued) 
Item Line Column 
1960 
Value 
Beef cow distribution 38 3 0.0 
Replacement heifer distribution 4 0.0 
Raised yearling distribution 5 0.5000 
Purchased yearling " 6 0.0 
Raised calf " 7 0.0 
Purchased calf " 8 0.0 
Bull " 9 0.0 
Cattle inventory next Jan. 1 40 4 2.0000 
M. cows next Jan. 1 distribution 41 1 0.5000 
Beef cows next Jan, 1, distribution 2 0.0 
R. heifers next Jan. 1^ distribution 3 0.0 
Raised yearlings next Jan. 1, distribution 4 0.5000 
Purchased yearlings next Jan. 1, distribution 5 0.0 
Raised calves next Jan. 1, distribution 6 0.0 
Purch. calves next Jan. 1, distribution 7 0.0 
Bulls next Jan. 1, distribution 8 0.0 
Labor/head^ milk cows 46 2 145.0000 
" " beef cows 3 0.0 
heifers 4 0.0 
" " r. yearlings 5 11.0000 
" " p. yearlings 6 0.0 
" " calves 7 0.0 
'• " p. calves 8 0.0 
" " bulls 9 0.0 
Total hogs Jan. 1 inventory 48 1 0.0 
Sow distribution 2 0.0 
Hogs > 6 months distribution 3 0.0 
Hogs < 6 months distribution 4 0.0 
Total hogs next Jan. 1 10 0.0 
Pigs purchased 49 1 0.0 
Sows next Jan. 1, distribution 6 0.0 
Hogs next Jan. 1, distribution 7 0.0 
Pigs next Jan. 1, distribution 8 0.0 
9 0.0 
10 0.0 
50 1 0.0 
Labor for hogs/cwt. 6 0.0 
Total chickens Jan. 1 51 1 50.0000 
Hens and pullets distribution 2 1.0000 
Other poultry distribution 3 0.0 
Purchased baby chicks 6 50.0000 
Total chickens next Jan. 1 7 50.0000 
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Table 8. (Continued) 
Item Line Column 
1960 
Value 
Labor, chickens 52 8 2. 5750 
Corn inventory 54 4 130. ,0000 
Oats inventory 5 85. ,0000 
Wheat inventory 6 21. 0000 
Soybean inventory 7 45. ,0000 
Milo inventory 8 0. 0 
Hay inventory 9 3. ,3000 
Building repairs cost 10 500. 0000 
Tractors purchased 56 1 0. 1678 
Trucks purchased 2 0. 0310 
Machinery purchased 4 971. ,9600 
Trucks/farm 9 0. 7500 
Mileage of trucks 10 6600. 0000 
Mileage of auto 57 1 7800. 0000 
Machinery inventory, Jan. 1 3 5201. ,0000 
Labor used on overhead 7 844. 0000 
Power and machinery inventory 8 8606. 0000 
Base power and machinery inventory 9 7943. ,0000 
Change in tractor inventory 59 1 -466. 0000 
Change in truck inventory 2 24. 0000 
Change in other machinery inventory 3 -291. 0000 
Change in buildings inventory 4 22. 0000 
Change in fences inventory 5 -3. 0000 
Tractor Inventory value 6 2793. 0000 
Truck Inventory value 7 462. 0000 
Machinery Inventory value 9 5492. 0000 
Tractor hours on crops, share 60 10 0. 9536 
Base cost of insurance 61 3 204. ,0000 
Number of tractors 4 2. ,3500 
Production credit investment 7 2144. 0000 
Base Inventory machinery, deflated 9 8609. 0000 
Base production credit investment 10 2034. 0000 
Base value of house rent 62 4 563. 0000 
Tractors inventory Jan. 1 63 4 2327. 0000 
Base Inventory of machinery 9 8905. 0000 
Index of gross farm Income 64 5 14348, 0000 
Index of net farm income 6 7215. ,0000 
Index of net farm production 7 13607. 6680 
Index of total labor used 8 2595, 0000 
Index of gross production 9 14173, 0000 
Index of total operating expenses 10 7133. ,0000 
Index of cost of production 65 1 13534, 0000 
Index of total inputs 3 11977. 6992 
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size, the model specifies the acres of farmland to be the independent 
variable. 
Coefficients W(48,10) and W(49,i), vhere i = 6, 1, 8, are respec­
tively the number of hogs on hand next January 1 and the percentage 
breakdown of hogs on hand next January 1. These coefficients are 
closely related to assumptions about the growth of the hog enterprise. 
If hog enterprise is assumed to be stable in make-up, these coefficients 
do not change. If the make-up of the enterprise is changing over time, 
then some adjustment needs to be made, A method of doing this is to 
make each hog class at the end of the year a percentage of the already 
determined class number at the beginning of the year. If make-up is 
to change with total number of hogs on hand, then the total number of 
hogs on hand at the first of the year should be included as a variable. 
Coefficient W(50,6) is the hours of labor required for each unit 
of hog enterprise?; This coefficient is directly related to size of 
hog enterprise. 
Coefficients W(51,i), where i = 1, 2, 3, 6, 7 are inventories and 
chicks purchased. These coefficients are assumed to be given. 
Coefficient W(52,8) is hours of labor used per unit of poultry 
enterprise. This coefficient is directly proportional to flock size. 
Coefficients W(54,i), where i = 4, 9, are grain inventories on 
January 1 for com, oats, wheat, soybeans and hay respectively. These 
coefficients are directly related to seed inventory plus feed. Seed 
inventory is found by computing seed Inventory per acre times crop 
acreage. Feed inventory is some constant tiroes numbers of livestock. 
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Coefficient W(54,10) is the total cost of building repairs. This 
coefficient is based on total livestock numbers and the bushels of 
grain that are inventoried. 
Coefficient W(56,l) is the quantity of tractors purchased. This 
coefficient is related to harvested crop acreage. 
Coefficient W(56,4) is the quantity of machinery purchased. Since 
total tractor hours have been computed and the assumption is made that 
tractor hours equal machinery hours, a constant is multipled times 
tractor hours to find quantity purchased. 
Coefficients W(56,9), W(56,10) are trucks per farm and miles 
driven per truck. These coefficients are functions of cropland and 
livestock numbers. 
Coefficient W(56,2) is the quantity of trucks purchased and is 
based on the number of trucks and the number of miles driven per truck. 
Coefficient W(57,l) is the miles driven per automobile and is 
based on farm acreage and livestock enterprises. 
Coefficient W(57,3) is machinery inventory on January 1. The 
coefficient is based on the number of hours of machinery use. 
Coefficient W(57,7) is the hours of labor allotted to overhead. 
This coefficient is based on crop acreage and livestock enterprises. 
Coefficients W(57,8) and W(57,9) are value of power and machinery 
currently and in base year. These values are based on hours of 
machinery use. 
Coefficients W(59,i), where i = 1, 9, are the changes in inventory 
of tractors, truck, other machinery, buildings and fences, respectively. 
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The machinery variables are based on use. 
Coefficient W(60,10), is the percentage of tractor hours that was 
used on crops. The coefficient is a constant times the ratio of live­
stock numbers to crop acres. 
Coefficient W(6i,3) is base cost of insurance. Again, once this 
variable is defined for the typical farm, we only need to adjust by 
farm sizes if the farm type remains the same. Here base cost of 
insurance is adjusted by its component parts, namely cropland and 
livestock. Items like personal liability, building insurance, etc., 
are assumed to be proportional to cropland and livestock numbers. 
Coefficient W(61,4) is the number of tractors per farm. This 
variable is based on pastureland and cropland and livestock numbers. 
Coefficient W(61,7) is the capital borrowed from production credit 
on a current and base year basis and is used largely for operating 
expense. In turn, operating expense is based mainly on crop and 
livestock enterprises. Therefore, production credit capital will be 
a function of cropland and livestock. 
Coefficient W(61,9) and W(63,9) are the deflated and current 
base inventory of machinery and equipment and are based on hours of 
machinery use. 
Coefficient W(61,10) is the base production credit investment and 
is based on harvested acres and livestock numbers. 
Coefficient W(62,4) is the base value of house rent. This 
coefficient will be adjusted by cropland acreage and number of units 
of livestock. 
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Coefficient W(63,4) is the value of tractors per farm and is based 
on crop acreage and livestock numbers. 
Coefficient W(64,5) is the index base of gross farm income. For 
the typical farm this series of data is available for the past years. 
For the same typical farm type but different sizes, these indexes for 
previous years are not available. Therefore, the typical index oust be 
adjusted for other farm sizes. This is done by making the coefficient 
a function of cropland and animal units of livestock and prices received. 
Coefficient W(64,10) is the index base of operating expense and 
is based on cropland acreage and units of livestock and prices paid. 
Coefficient W(64,6) is the index base of gross farm income and 
is computed by subtracting the index of operating expense from the 
gross farm income index. 
Coefficient W(64,7) is the index base of net farm production and 
is a function of cropland and animal units of livestock. 
Coefficient W(64,8) is the index base of total labor used and is 
a function of cropland and animal units of livestock. 
Coefficient W(64,9) is the index base of gross production and is 
a function of cropland and animal units of livestock. 
Coefficient W(65,l) is the index base of cost of production and 
is based on cropland, animal units of livestock and prices paid index. 
Coefficient W(65,3) is the index base of total inputs and is 
based on the index of gross production. 
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CHAPTER VII. EMPIRICAL TEST OF MODEL 
The empirical test of the proposed model will be presented in two 
parts. The first part will discuss the model's output with the cost 
and return data published under the old procedure for a modal farm size. 
The second part will discuss the data generated by the model when the 
subroutine to estimate cost and return data as a function of farm size 
is used. 
Cost and return data using regular U,S. Department of Agriculture 
procedures had already been published for 1960 and thus were available 
for a check against the data to be generated by the model. The first 
task was to incorporate into computer language the procedure and logic 
involved in the hand calculations indicated by the work tables listed 
in table 1. In general terms the task was to simulate the cost and return 
structure of a typical Corn Belt farm. Most of the work tables used 
In current procedures are eliminated with this model. However, inter-
products and final products budgeted on these tables plus additional 
inter-products are outputted in the data storage and output matrix, 
table 4. 
Cost and return data for crop and livestock enterprises were not 
included in the regular computation of cost and return data. Therefore, 
both the data and the actual farm cost and return estimates had to be 
formulated and computed. It was also necessary to revise the units 
associated with the input data to give homogeneous inputs throughout 
the computation program. 
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To check the accuracy of the computerized model, its output was 
compared with published cost and return data for the cash grain farm 
type. Table 9 shows the published data in column 1. The second column 
contains data outputted by the computerized model for the same typical 
cash grain farm as published. In this case, all the data necessary to 
compute the series were inputted. The third column again contains data 
generated by the computerized model, but this time the input data wete 
adjusted by the economies of scale subroutine. All values previously 
inputted for the typical farm size were adjusted by the size routine. 
The purpose was not to generate data for a different farm size, but only 
to check the subroutine program. Therefore, an input identity matrix was 
used. This matrix is primarily intended to estimate the input data for 
very small changes in farm size from the typical farm. In the function 
statements of the form or + normally either the a or just one 0^ 
is used to estimate the coefficient for a given farm size. 
The slight difference in values between the published data and the 
computer output is generally due to the greater precision of the computer 
program over the regular hand computations. For example, all calcula­
tions in the computerized model are carried to four decimal places while 
in the hand budgets, internal calculations between work tables were 
often rounded to tenths or integers. Larger discrepancies are found in 
the expense data because of accumulated rounding error stemming from 
the larger number of items to be calculated. 
An added feature of the proposed computer program over regular pro­
cedures is the breakdown of cost and return data by enterprise as shown 
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Table 9, Comparison of published cost and return data with computer­
ized model for cash grain farms. Corn Belt, 1960 
Published Computerized Model 
cost and Individual Size 
Item Unit return data Run Function 
Land in farm Acre 248 248 248 
Cropland harvested do. 233 233.1 233.1 
Crops harvested : 
Com for grain do. 118.9 118.9 118.9 
Wheat do. 25.6 25.59 25.59 
Oats do. 11.7 11.71 11.71 
Soybeans do. 55.9 55.90 55.90 
Hay do. 21.0 21.01 21.01 
Crop yields/harvested acre: 
Com for grain Bushel 81.0 81.00 81.00 
Wheat do. 34.3 34.30 34.30 
Oats do. 60.8 60.80 60.80 
Soybeans do. 30.2 30.20 30.20 
Hay Ton 2.06 2.06 2.06 
Livestock on farm, Jan. 1: 
All cattle Number 2.0 2.0 2.00 
Cows & heifers do. 1,0 1.0 1.00 
Chickens do. 50.0 50.0 50.00 
Pigs raised do» 0 0 0 
Tractors on farm do. 2.35 2.35 2.34 
Total labor used Hour 2,365 2,366.43 2,365.92 
Operator and family do. 1,971 1,971.72 1,971.41 
Hired do. 394 394.71 394.51 
Total farm capital, Jan. 1 Dollar 107,075 107,074.87 107,075.06 
Land and buildings do. 97,712 97,712.00 97,712.00 
Machinery and equipment do. 8,606 8,606.00 8,606.60 
Livestock do. 372 371.50 371.50 
Crops do. 385 385.45 385.07 
Total cash receipts: do. 16,067 16,065.26 16,064.91 
Crops do. 15,024 15,722.56 15,722.20 
Cattle and calves do. 0 0 0 
Hogs do. 0 0 0 
Dairy products do. 0 0 0 
Poultry and eggs do. 220 219.70 219.70 
Other, including Gov, pay. do. 123 123.00 123.01 
Value of perquisites do. 1,013 1,013.71 1,013.71 
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Table 9. (Continued) 
Item Unit 
Published Computerized Model 
cost and Individual Size 
return data Run Function 
Change in inv., crops & Is, Dollar 
Gross farm income do. 
Total cash expenditures do. 
Feed purchased do. 
Livestock purchased do. 
Other livestock expense do. 
Fertilizer and lime do. 
Other crop expense do. 
Machinery do. 
Farm buildings and fences do. 
Labor hired do. 
Taxes do. 
Other do, 
Inv, adj., mach, & bldg, do. 
Total operating expenses do. 
Net farm income do, 
Purch, power in 1949-49 dol, do. 
Capital charge current rates do. 
Return/hour, operator & fam. do. 
Capital charge, 4.1 percent do. 
Return/hour, operator & fam. do. 
INDEX NUMBERS (1957-59 = 100) : 
Gross farm income 
Net farm income 
Net farm production 
Crop yields per acre 
Production/hour of man labor 
Product i on/unit of input 
Operating expense/unit of production 
Total cost/unit of production 
Power and machinery (quantity) 
Prices received for products sold 

































































































in table 12. The values for the enterprise data were computed first 
by hand budgets using procedures and assumptions consistent with the 
regular cost and return series and four decimal place precision in 
calculations. The computer program using the same procedure and 
assumptions was able to duplicate these figures. 
Being able to compute the cost and return data by enterprise adds 
significantly to the analysis possibilities. Although current pro­
cedures provide acreages (numbers in case of livestock) and yields, 
nothing can be said about the costs of inputs per enterprise or the net 
income per unit of each enterprise. Such comparisons on an enterprise 
basis become quite valuable as shown later under the resource alloca­
tion and enterprise combination discussion. 
Part II 
Now that the computerized model's accuracy of estimating a specific 
farm size is established, the next step will be to show the ability of 
the computerized model to estimate cost and return data for various farm 
sizes. Since the U,S, Department of Agriculture has not computed cost 
and return data for sizes other than the typical or representative farm 
size, it was necessary to formulate and compute by budgeting procedures 
these data for comparison purposes. Data derived from these hand-
budgeted cost and return series for specified farm acreages are shown 
In the designated columns of table 10. These budgets were based on data 
collected for each farm size and previously discussed under the section: 
Dating of Coefficients, Prices and Programs in Chapter III. 
Table 10, Comparison of cost and return estimates by current procedures 




Land in farm 80 80 
Cropland harvested 73 73 
Crops harvested: 
Corn for grain 36.0 36 
Wheat 13.0 13 
Oats 0.0 0 
Soybeans 15.0 15 
Hay 9.0 9 
Crop yields/harvested acre: 
Corn for grain 81.0 81.0 
Wheat 34.3 34.3 
Oats 60.8 0 
Soybeans 30,2 30,2 
Hay 2,06 2,06 
Livestock on farm, Jan, 1: 
All cattle 2 2 
Cows and heifers 1 1 
Chickens 50 50 
Pigs raised 0 0 
Tractors on farm 1.47 1.5 
Total labor used 1,445.26 1,454 
Operator and family 1,424.98 1,434 
Hired 20,29 20 
Total farm capital, Jan, 1 34,946,70 36,300 
Land and buildings 31,520,00 31,520 
Machinery and equipment 2,774.64 4,240 
Livestock 371,50 370 
Crops 280,56 170 
Total cash receipts 4,948.30 5,072 
Crops 4,688,92 4,813 
Cattle and calves 0 0 
Hogs 0 0 
Dairy products 0 0 
Poultry and eggs 219,70 220 
Other, including Gov, payments 39,68 39 
Value of perquisites 611,26 611 
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160 acres 200 acres 240 acres 
Computer Budget Computer Budget Computer Budget 
160 160 200 200 240 240 
149 149 188 188 226 226 
72.99 73 96.00 96 115.99 116 
18.00 18 21.00 21 25.01 25 
7.01 7 9.00 9 10.99 11 
32.99 33 43.00 43 54.00 54 
18.00 18 19.00 19 20.02 20 
81.0 81.0 81.0 81.0 81.0 81 
34.3 34.3 34.3 34.3 34.3 34 
60.8 60.8 60.8 60.8 60.8 60 
30.2 30.2 30.2 30.2 30.2 30, 
2.06 2.06 2.06 2.06 2.06 2, 
2 2 2 2 2 2 
1 1 1 1 1 1 
50 50 50 50 50 50 
0 0 0 0 0 0 
1.86 1.9 2.05 2.0 2.24 2, 
1,918.91 1,921 2,132.51 2,136 2,311.19 2,328 
1,775.00 1,781 1,865.55 1,874 1,945.42 1,962 
143.90 143 266.95 266 365.77 370 
69,277.37 69,450 86,453.94 86,210 103,641.19 103,760 
63,040.00 63,040 78,800.00 78,800 94,560.00 94,560 
5,537.02 5,800 6,929.62 6,700 8,329.85 8,550 
371.50 370 371.50 370 371.50 370 
328.98 240 352.92 260 379.92 280 
10,047.30 10,147 12,880.38 12,951 15,598.94 15,642 
9,748.24 9,848 12,561.48 12,632 15,260.20 15,303 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
219.70 220 219.70 220 219.70 220 
79.36 79 99.20 99 119.04 119 
802.90 804 898.72 900 994.55 996 
Table 10. (Continued) 
80 acres 
Computer Budget 
Change in inv, of crop & livestock 96.95 0 
Gross farm income 5,655.62 5,683 
Total cash expenditures 3,172.66 3,244 
Feed purchased 184.20 138 
Livestock purchased 19.45 19 
Other livestock expense 10.66 11 
Fertilizer and lime 220.32 218 
Other crop expense 174.18 185 
Machinery 1,476.04 1,674 
Farm buildings and fences 313.50 316 
Labor hired 20.89 21 
Taxes 433.33 462 
Other 236.80 200 
Changes in inv. of ma ch. & bldgs. -486,76 -327 
Total operating expenses 2,685.90 2,917 
Net farm income 2,970.62 2,766 
Charge for capital 2,148.26 
Return to operator & family labor 822.36 
Return/hr. to operator & fam. labor .58 
Index numbers: 1957-59 = 100 
Gross farm income 39.424 
Net farm income 41.173 
Net farm production 40.720 
Crop yields/acre 108,503 
Production/hour of man labor 73.114 
Production/unit of input 101,224 
(^erating expense/unit of production 91.049 
Total cost/unit of production 100.728 
Power and machinery (quantity) 35.153 
Prices received for products sold 95.186 
Prices paid incl. hired labor wages 105.173 
Return/$100 invested 4.15 
Operating expense/dollar gross income 0.47 
Gross farm production 41.356 
Total operating expense 37.655 
Total cost of production 41.657 
Total input 40.856 
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160 acres 200 acres 240 acres 
Computer Budget Computer Budget Computer Budget 
46.31 0 20.88 0 -7.77 0 
10,896.52 10,951 13,799.98 13,851 16,585.71 16,638 
5,724.66 5,473 7,278.55 6,966 8,696.32 8,571 
137.51 138 137.51 138 137.51 138 
19.45 19 19.45 19 19.45 19 
10.66 11 10.66 11 10.66 11 
680.43 651 1,081.82 1,082 1,394.68 1,342 
334.56 341 414.20 420 491.07 493 
2,580.40 2,547 3,143.14 3,078 3,696.53 3,859 
472.18 477 545.96 547 616.03 640 
148.22 144 274.96 270 376.74 377 
852.61 854 1,062.51 1,055 1,272.65 1,279 
318.28 291 365.16 346 410.91 413 
-660.12 -502 -746.79 -503 -833.47 -728 
5,064.54 4.971 6,531.75 6,373 7,862.85 7,843 
5,831.97 5,980 7,268.23 7,478 8,722.86 8,795 
4,256.08 5,310.66 6,365.89 
1,575.89 1,957.57 2,356.97 




















































Table 10, (Continued) 
280 acres 
Computer Budget 
Land in farm 280 280 
Cropland harvested 263 263 
Crops harvested : 
Corn for grain 134.01 134 
Wheat 26.01 26 
Oats 12.99 13 
Soybeans 66.00 66 
Hay 23.99 24 
Crops yields/harvested acre; 
Corn for grain 81.0 81.0 
Wheat 34.3 34.3 
Oats 60.8 60.8 
Soybeans 30.2 30,2 
Hay 2.06 2,06 
Livestock on farm, Jan. 1: 
All cattle 2 2 
Cows and heifers 1 1 
Chickens 50 50 
Pigs raised 0 0 
Tractors on farm 2.43 2,3 
Total labor used 2,478.88 2,499 
Operator and family 2,007.00 2,024 
Hired 471,88 479 
Total farm capital, Jan, 1 120,833.31 120,750 
Land and buildings 110,320.00 110,320 
Machinery and equipment 9,737,70 9,750 
Livestock 371.50 370 
Crops 404,23 310 
Total cash receipts 18,167,32 18,183 
Crops 17,808,74 17,824 
Cattle and calves 0 0 
Hogs 0 0 
Dairy products 0 0 
Poultry and eggs 219,70 220 
Other, including Gov, payments 138.88 139 
Value of perquisites 1,090,37 1,092 
Change in inv, of crop & livestock -33,94 0 
Gross farm income 19,223,75 19,275 
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320 acres 360 acres 400 acres 
Computer Budget Computer Budget Computer Budget 
320 320 350 
298 298 335 
152.00 152 173.99 
30.02 30 33.01 
15.01 15 16.99 
76.99 77 83.99 
23.97 24 27.00 
360 400 400 
335 372 372 
174 193.00 193 
33 37.00 37 
17 19.00 19 
84 93.00 93 































2 2 2 2 2 2 
1 1 1 1 1 1 
50 50 50 50 50 50 
0 0 0 0 0 0 













































































































Table 10. (Continued) 
280 acres 
Computer Budget 
Gross cash expenditures 10,032.62 9,887 
Feed purchased 137.51 138 
Livestock purchased 19.45 19 
Other livestock expense 10,66 11 
Fertilizer and lime 1,634.25 1,601 
Other crop expense 565.19 566 
Machinery 4,249.29 4,442 
Farm buildings and fences 682.39 683 
Labor hired 486.03 489 
Taxes 1,482.91 1,478 
Other 452.69 460 
Changes in inv, of mach. & bldgs. -920.15 -854 
Total operating expenses 9,112.47 9,033 
Net farm income 10,111.27 10,242 
Charge for capital 7,421,41 
Return to operator & family labor 2,689.86 
Return/hr. to operator & fam. labor 1.34 
Index numbers; 1957-59 = 100 
Gross farm income 133.982 
Net farm income 140.142 
Net farm production 142.117 
Crop yields/acre 108.503 
Production/hour of man labor 148.775 
Production/unit of input 125.090 
Operating expense/unit of production 90.827 
Total cost/unit of production 85.655 
Power and machinery (quantity) 123.111 
Prices received for products sold 95.431 
Prices paid incl, hired-labor wages 107,617 
Retum/$100 invested 6.52 
Operating expense/dollar gross income 0.47 
Gross farm production 140,653 
Total operating expense 127,751 
Total cost of production 120.476 
Total input 112.442 
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320 acres 360 acres 400 acres 
Computer Budget Conçuter Budget Computer Budget 
11,345.07 11,197 12,731.12 12,627 14,047.59 14,048 
137.51 138 137.51 138 137.51 138 
19,45 19 19.45 19 19.45 19 
10.66 11 10.66 11 10.66 11 
1,894.64 1,864 2,207.62 2,172 2,500.34 2,472 
635.18 632 715.54 706 793.98 787 
4,782.70 5,008 5,319.21 5,636 5,929.08 6,276 
745.05 745 804.00 804 859.24 849 
575.36 584 669.62 685 650.75 775 
1,693.39 1,682 1,903.88 1,890 2,114.64 2,102 
496.21 514 538.77 566 582.70 619 
-1,006.82 -981 -1,083.50 -1,127 -1,355.84 -1,284 
10,338.25 10,216 11,637.62 11,500 12,691.75 12,764 
11,469.29 11,641 12,875.01 13,063 14,476.66 14,455 
8,477.45 9,533.67 10,590.53 
2,991.73 3,341.34 3,886.13 




















































Table 10. (Continued) 
440 acres 
Computer Budget 
Land in farm 440 440 
Cropland harvested 405 409 
Crops harvested : 
Corn for grain 213,00 213 
Wheat 41.01 41 
Oats 19.98 20 
Soybeans 101,99 102 
Hay 29.04 33 
Crop yields/harvested acre: 
Corn for grain 81,0 81.0 
Wheat 34.3 34.3 
Oats 60.8 60.8 
Soybeans 30,2 30,2 
Hay 2,06 2,06 
Livestock on farm, Jan. 1: 
All cattle 2 2 
Cows and heifers 1 1 
Chickens 50 50 
Pigs raised 0 0 
Tractors on farm 3.20 3,2 
Total labor used 2,834,88 2,975 
Operator and family 2,125,30 2,148 
Hired 709,57 832 
Total farm capital, Jan. 1 189,628,94 189,870 
Land and buildings 173,360,00 173,360 
Machinery and equipment 15,401,46 15,740 
Livestock 371,50 370 
Crops 496,09 400 
Total cash receipts 28,364.68 28,440 
Crops 27,926,73 28,004 
Cattle and calves 0 0 
Hogs 0 0 
Dairy products 0 0 
Poultry and eggs 219,70 220 
Other, including Gov, payments 218,24 216 
Value of perquisites 1,473,65 1,476 
Change in inv, of crops & livestock -131,13 0 
Gross farm Income 29,707,19 29,916 
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480 acres 580 acres 680 acres 











































81.0 81. 0 81.0 81. 0 81.0 81 
34.3 34. 3 34.3 34. 3 34.3 34 
60.8 60. 8 60.8 60. 8 60.8 60 
30.2 30. 2 30.2 30. 2 30.2 30 
2.06 2. 06 2.06 2. 06 2.06 2 
2 2 2 2 2 2 
1 1 1 1 1 1 
50 50 50 50 50 50 
0 0 0 0 0 0 
3.32 3. 3 3.43 3. 4 3.54 3, 
3,011.09 3,012 3,303.05 3,273 3,550.63 3,502 
2,159.71 2,167 2,202.78 2,204 2,233.86 2,233 
851.37 850 1,100.27 1,074 1,316.77 1,274 
207,281.69 207,200 248,926.37 248,820 290,576.37 390,530 
189,120.00 189,120 228,520.00 228,520 267,920.00 267,920 
17,262.25 17,280 19,449.55 19,450 21,629.85 21,690 
371.50 370 371.50 370 371.50 370 
528.02 430 585.44 480 655.09 550 
31,045.51 30,928 37,204.51 37,017 43,819.77 43,567 
30,587.73 30,473 36,697.12 36,516 43,262.79 43,017 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
219.70 220 219 .,70 220 219.70 220 
238.08 235 287.68 281 337.28 330 
1,569.47 1,573 1,809.02 1,813 2,048.57 2,053 
-165.25 0 -226.02 0 -300.36 0 
32,449.73 32,501 38,787.51 38,830 45,567.98 45,620 
Table 10, (Continued) 
440 acres 
Computer Budget 
Total cash expenditures 15,385,43 15,621 
Feed purchased 137.51 138 
Livestock purchased 19,45 19 
Other livestock expense 10,66 11 
Fertilizer and lime 2,796,24 2,786 
Other crop expense 862,10 860 
Machinery 6,471,51 7,064 
Farm buildings and fences 910,78 889 
Labor hired 730,86 852 
Taxes 2,324,53 2,326 
Other 626,50 676 
Changes in inv, of mach, & bldgs, -1,493,79 -1,501 
Total operating expenses 13,891,63 14,120 
Net farm income 15,815,55 15,796 
Charge for capital 11,645,12 
Return to operator & family labor 4,170,44 
Return/hr, to operator & fam, labor 1,96 
Index numbers: 1957-1959 = 100 
Gross farm income 207,048 
Net farm income 219,204 
Net farm production 220,571 
Crop yields/acre 108,503 
Production/hour of man labor 201,908 
Production/unit of input 134,146 
Operating expense/unit of production 89,446 
Total cost/unit of production 81,862 
Power and machinery (quantity) 194,690 
Prices received for products sold 95,287 
Prices paid including hired-labor wages 108,528 
Retum/$100 invested 7,04 
Operating expense/dollar gross income 0,47 
Gross farm production 217,731 
Total operating expense 194,752 
Total cost of production 178,239 
Total input 162.309 
146 
480 acres 580 acres 680 acres 
Computer Budget Computer Budget Computer Budget 
16,801.00 16,812 19,620.45 19,513 22,440.60 22,256 
137.51 138 137.51 138 137.51 138 
19.45 19 19=45 19 19,45 19 
10.66 11 10.66 11 10.66 11 
3,026.89 3,055 3,750.88 3,731 4,557.17 4,465 
945.25 935 1,130.45 1,110 1,312.46 1,288 
7,078.54 7,596 7,935.62 8,487 8,752.97 9,387 
958.61 923 1,061.97 1,045 1,142.16 1,153 
876.91 870 1,133.28 1,101 1,356.27 1,307 
2,545.29 2,538 3,040.47 3,032 3,535.77 3,528 
671.76 727 765.61 839 869.86 960 
-1,662.55 -1,651 -1,927.43 -1,935 -2,271.67 -2,234 
15,138.45 15,161 17,653.01 17,578 20,168.93 20,022 
17,311.27 17,340 21,134.50 21,252 25,399.04 25,598 
12,728.27 15,286.94 17,845.91 
4,583.00 5,847.56 7,553.13 





















































Table 10. (Continued) 
780 acres 
Computer Budget 
Land in farm 780 780 
Cropland harvested 714 714 
Crops harvested ; 
Corn for grain 357.01 357 
Wheat 70.98 70 
Oats 36,04 36 
Soybeans 199.99 200 
Hay 50.08 50 
Crop yields/harvested acre: 
Com for grain 81.0 81.0 
Wheat 34.3 34.3 
Oats 60.8 60.8 
Soybeans 30.2 30.2 
Hay 2.06 2.06 
Livestock on farm, Jan. 1: 
All cattle 2 2 
Cows and heifers 1 1 
Chickens 50 50 
Pigs raised 0 0 
Tractors on farm 3.65 3.6 
Total labor used 3,777.93 3,794 
Operator and family 2,269.23 2,275 
Hired 1,508.70 1,524 
Total farm capital, Jan. 1 332,227.00 332,340 
Land and buildings 307,320.00 307,320 
Machinery and equipment 23,810,15 24,030 
Livestock 371.50 370 
Crops 725.47 620 
Total cash receipts 49,918.62 49,580 
Crops 49,312.04 48,984 
Cattle and calves 0 0 
Hogs 0 0 
Dairy products 0 0 
Poultry and eggs 219.70 220 
Other, including Gov. payments 386.88 376 
Value of perquisites 2,288.13 2,294 
Change in inv, of crop & livestock -375.51 0 
Gross farm income 51,831.24 51,874 
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Table 10, (Continued) 
780 acres 
Computer Budget 
Total cash expenditures 
Feed purchased 
Livestock purchased 
Other livestock expense 
Fertilizer and lime 
Other crop expense 
Machinery 




Changes in inv. of mach, & bldgs. 
Total operating expenses 
Net farm income 
Charge for capital 
Return to operator & family labor 
































Gross farm income 361.243 
Net farm income 406.574 
Net farm production 383,880 
Crop yields/acre 108.503 
Production^our of man labor 263.681 
Production/unit of input 148.078 
Operating expense/unit of production 83.401 
Total cost/unit of production 76.058 
Power and machinery (quantity) 301.600 
Prices received for products sold 95.764 
Prices paid including hired-labor wages 109.844 
Retum/$100 invested 7.98 
Operating expense/dollar gross income 0.43 
Gross farm production 378.164 
Total operating expense 315.392 
Total cost of production 287.622 
Total input 255.382 
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The next step was to generate with the computer model cost and 
return data for the same farm sizes as previously calculated by the 
hand budgets. The computerized model accomplishes the adjustment for 
size by the following procedure. First, a set of data is read into the 
computer for the typical or representative farm, (in this case the 248-
acre cash grain farm). The size function subroutine discussed in 
Chapter 5 is then activated with the desired farm size. Production 
coefficients in the typical data set that are affected by the change in 
farm size are recomputed by the subroutine. If changes in management 
level and prices are not to be made, the computer then takes the adjusted 
data set and recomputes the cost and return series for the new farm size. 
This procedure is repeated for each new farm size desired. 
Cost and return output from the computer model is shown in table 10 
beside the hand-budgeted values. The values shown for the computer model 
and from hand budgets are comparable except in the case of crop receipts 
and change in inventory of crops and livestock. The hand budgets combine 
the change in inventory and crop receipts while the computer model shows 
them separately^ 
The differences in values between the hand budgets and the computer­
ized model are generally small and usually within two percent of the 
hand-budgeted values. These errors ar« larger than the previous compar­
isons because instead of inputting data for each farm size, functions were 
used to estimate those production coefficients that change with farm size. 
The largest errors on a percentage basis occur for the smaller farm sizes 
with greater accuracy in the mid-range and larger farms. This reflects 
150 
a conscious bias during the time when size functions were being deter­
mined of picking those functions that fit best in the mid-range and 
larger farms. 
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CHAPTER VIII. APPLICATIŒf OP MODEL 
The applications of the size function routine in the computerized 
model are many. One important application would be to determine from 
table 10 the complement of resources being used by farm operators to 
achieve specified levels of earnings for their labor and management. 
For example, the amount of gross farm sales required for operator 
earnings of $2,500 a year on a cash grain farm in 1960 was $19,223,75, 
Operator earnings of $5,500 were associated with gross sales of about 
$38,787.51, Throughout the $2,500 to $5,500 range of operator's 
earnings on budgeted farms, an average of approximately $7,37 gross 
sales is associated with each $1 of operator earnings. Thus, an 
increase in gross sales of $1,000 typically increased operator earnings 
$135*69. This relationship constitutes an incentive for the shifts 
that have been occurring in the size of farms throughout the nation. 
Farms with $10,000 or more in gross sales are expanding in number, 
while the number of smaller farms is rapidly decreasing. In the 10 
years from 1954 to 1964, the number of farms with sales of $10,000 or 
more increased by about 49 percent while the number of farms with less 
than $10,000 decreased 53 percent. 
Cash grain farms in the $2,500 to $5,000 range of operator earnings 
were associated with average total capital investment requirements 
ranging from $120,833 to $248,926. More than 90% of this total invest­
ment was in real estate. 
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Capital charges on the budgeted farms are about 45% of all charges 
other than the value of operator labor and management. An interest 
rate of 6 percent was used in calculating these capital charges. 
Returns to capital on cash grain farms are frequently greater than 
returns to operator labor and management. Thus families with substan­
tial equity in the farm have more income for family living than the 
family of a beginning farmer with little or no equity. 
Total cost per dollar of output generally declines as the amount 
of farm receipts increase. But beyond $15,000 of cash receipts the 
rate of decline is reduced. Thus it appears that the largest benefits 
of economies of size are achieved by $15-20,000 of cash sales or 
$2-3000 of operator's net income. 
The effect of price changes, farm programs, taxes, interest rates, 
etc., on the cong)lement of resources needed for specified incomes could 
be assimulated by changing the applicable input data and rerunning the 
program for each change desired. 
Breakdown of Change in Annual Comparisons 
Current cost and return procedures give a cost and return break­
down of a typical farm at a particular point in time. However, compar­
isons over time of such data are obscured by the interaction of the 
factors affecting the farm's cost and returns.-^ An example of a 
•^See page 2 
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published analysis concerning data available from current procedures 
in a statistical report is shown below for the cash grain series in 
1961:^ 
"These cash grain farms are located in east central Illinois. 
The land in this area is level to slightly rolling and is 
conducive to production of row crops. Corn is the most 
important crop with soybean second. Other crops in order of 
importance are small grains and hay. In 1961, livestock 
receipts were only about one-sixth of total cash receipts. 
On these cash grain farms, about half the cropland is usually 
set aside for com production. In 1961, com acreage decreased 
about a fifth from a year earlier. However, higher prices and 
yields along with feed grain program payments held the income 
from the corn enterprise near the 1960 level. 
Soybean acreage in 1961 increased about a fifth above a year 
earlier. Yields were unchanged from 1960, but increased price 
supports in 1961 resulted in a 12-cent raise in the price of 
soybeans per bushel. The net effect was an average increase 
in soybean receipts of $1,000. 
Net farm incomes averaged about 16 percent above those for 1960. 
Larger receipts from soybean and wheat enterprises made possible 
the higher net incomes," 
The second and third paragraphs describe what happens to income 
from the com and soybean enterprises. However, any changes in 
expenditures or what the net income might be for either enterprise 
or how changes in important factors of production affect enterprise 
profitability are not discussed because the data are not available. 
Similarly, nothing is said concerning how the feed grain program 
affects the net returns of a typical cash grain farmer. 
Goodsell, Wylie D., et al. Farm Cost and Returns on Commercial 
Farms by Type, Size and Location. USDA. Agriculture Information 
Bulletin No, 230. 1962, 
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The last paragraph states that larger receipts from the wheat and 
soybean enterprises allowed net farm incomes to average about 16 per­
cent above the previous year. Data are not computed to indicate how 
much of this change was due to prices, yields, land use changes or the 
larger farm acreage. 
The computerized model can be used to isolate the effects of these 
separate factors. To accomplish this objective, a comparison between 
1960 and 1961 cost and return data was made using the computerized 
model. The initial step was to generate input data for the year 1961. 
The 1961 cost and return data computed under the old procedures are 
shown in column 2 of table 11, Column 3 of the same table shows the 
computerized output for the same farm and year. Since the net return 
generated by the computerized model was within one percent of the 
estimates obtained by regular procedures, the cost and return data 
generated for 1961 was accepted, ^ 
The procedure will be to take the input data for 1960 and substi­
tute 1961 data for each of the chosen factors. The first factor to be 
replaced in the 1960 input data will be the farm acreage. After the 
acreage change is run through the computer, the land use will be changed 
from 1960 to 1961 and recomputed to show the change. Similarly, separate 
runs will be made for the substitution of 1961 yields and prices. These 
four cases will subsequently be referred to as cases 1-4, respectively. 
Cost and return data generated by each of these runs is shown in table 
12. It is now possible to observe the accumulative effect as each of 
these factors is changed. It would also be possible to change any one 
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Table 11. Comparison of published cost and return data with computer­
ized model for cash grain farms, corn belt, 1961 
% 
Item Unit Published Computer Difference 
Land in farm Acre 254 254 0 
Cropland harvested do. 239 239 0 
Crops harvested : 
Corn for grain do. 91.8 91.80 0 
Wheat do. 28.1 28.09 -0.04 
Oats do. 8.6 8.61 0.12 
Soybeans do. 67.6 67.59 -0.01 
Hay do. 19.7 19.68 -0,10 
Crop yields/harvested acre: 
Com for grain Bushel 86.1 86.10 0 
Wheat do. 45.4 45.40 0 
Oats do. 61.9 61.90 0 
Soybeans do. 30.2 30.20 0 
Hay Ton 2.18 2.18 0 
Livestock on farm, Jan. 1: 
All cattle Number 2.0 2.0 0 
Cows & heifers do. 1.0 1.0 0 
Chickens do. 50.0 50.0 0 
Pigs raised do. 0 0 0 
Tractors on farm do. 2,48 2.48 0 
Total labor used Hour 2,206 2,229.28 1.06 
Operator and family do. 1,915 1,943.35 1.48 
Hired do. 291 385.93 -1.74 
Total farm capital, Jan, 1 Dollar 110,611 110,598.94 -0.01 
Land and buildings do. 100,076 100,076.00 0 
Machinery and equipment do. 9,780 9,780.00 0 
Livestock do. 387 372.50 -3.75 
Crops do. 368 370.56 0.70 
Total cash receipts ; do. 17,643 17,630.96 -0.07 
Crops do. 16,317 16,303.47 -0.08 
Cattle and calves do. 0 0 0 
Hogs do. 0 0 0 
Dairy products do. 0 0 0 
Poultry and eggs do. 222 223.50 0.68 
Other, incl. Gov. payments do. 1,124 1,104.00 -1.78 
Value of perquisites do. 1,038 1,058.34 1.96 
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Table 11, (Continued) 
% 
Item Unit Published Computer Difference 
Change in inv., crops & Is, Dollar 29 20.04 -30.90 
Gross farm income do. 18,710 18,709,34 0 
Total cash expenditures do. 8,945 8,902.98 -0.47 
Feed purchased do. 137 137,51 0.37 
Livestock purchased do. 20 20,50 2.50 
Other livestock expense do. 12 10,66 -11.17 
Fertilizer and lime do. 1,200 1,226,60 2.22 
Other crop expense do. 549 494.46 -9.93 
Machinery do. 4,274 4,044,23 -5.38 
Farm buildings & fences do. 672 659,80 -1.82 
Labor hired do. 303 297.37 -1.86 
Taxes do. 1,378 1,367,69 -0.75 
Other do. 425 422.61 -0.56 
Inventory adj., mach, & bldg. do. -938 -938,00 0 
Total operating expenses do. 8,007 7,964.98 -0.52 
Net farm income do. 10,703 10,744.36 0.39 
Capital charge current rates do. 6,556 6,556.04 0 
Return/hour, operator & fam. do. 2.15 2.16 0.46 
Capital charge, 4.1 percent do. 4,676 4,675.86 0 
Return/hour, operator & fam. do. 3.13 3.12 -0,32 
INDEX NUMBERS (1957-59 = 100): 
Gross farm income 130 130,397 0,30 
Net farm income 148 148.917 0.62 
Net farm production 122 121.945 -0.04 
Crop yields/acre 116 115.56 0 
Production/hour of man labor 142 141.951 -0.03 
Production/unit of input 119 119.490 0.41 
Operating expense/unit of production 93 92,519 -0.52 
Total cost/unit of production 90 89.641 -0,40 
Power and machinery (quantity) 134 133.784 -0.16 
Prices received for products sold 103 102.750 -0,24 
Prices paid, incl, hired labor 108 108.282 0.26 
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of the factors alone, or other factors not considered, in any order 
desired by the researcher. 
The change in farm acreage from 1960 to 1961 levels will be 
discussed first. The entire increase in farm acreage was considered 
to be tillable in keeping with the published 1961 data. Since land use 
was not changed from 1960, each of the crop acreages increased propor­
tionally. Similarly, crop production and receipts increased in like 
manner. The acreage increase was not sufficient for economies of size 
effects to change per acre production costs and returns. The aggregate 
effect of increased crop acreage raised production costs like hired 
labor, seed, fertilizer, chemicals, machinery operating cost, com 
shelling, grain hauling and taxes. Although the change in farm acreage 
did not affect Individual enterprise data, it did isolate the effect 
of increased farm size on the aggregate farm costs and returns. 
The second factor changed in the 1960 input data was land use. 
The 1960 input data now included changes for farm acreage and land 
use. The feed grain program began in 1961 and was reflected in the land 
use category, A more detailed analysis of the feed grain program effects 
on cost and return data will be presented in the later section on farm 
policy analysis. 
The change in land use was most pronounced on corn acreage, 
although soybean acreage also increased significantly. Corn acreage 
fell 27,09 acres from the 1960 levels. However, this ignores the 2,88 
acreage increase resulting from the increased farm acreage as shown 
in column 2 of table 12. The total change was not the 27.09 acres as 
Table 12„ Stepwise introduction of changes in prices, acreages, land 
use, and yields between 1960 and 1961 for cash grain farms 
1960 I960 with 1961 
Acreage 
Item Case 1 
Land in farm 
Cropland tillable 
Cropland harvested 
Crops harvested : 






Crop yields/harvested acre; 






Product ion/ent erpris e: 

















































































1960 with 1961 1960 with 1961 1960 with 1961 1961 
Acreage and Acreage, Land Use Acreage, Land Use 
Land Use and Yields Yields and Prices 





























































































































Table 12. (Continued) 
1960 1960 with 1961 
Acreage 































Livestock on farm, Jan. 1; 
All cattle 































































Tractors on farm 2.35 2.35 
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1960 with 1961 1960 with 1961 1960 with 1961 1961 
Acreage and Acreage, Land Use Acreage, Land Use 
Land Use and Yields Yields and Prices 



























































































































Table 12, (Continued) 
1960 1960 with 1961 
Acreage 
Item Case 1 
Total labor used 2,366.43 2,397.00 
Operator and family 1,971.72 1,980,33 
Hired 394.71 416.66 
Total farm capital, Jan. 1 107,074,87 109,438.87 
Land and buildings 97,712.00 100,076,00 
Machinery and equipment 8,606,00 8,606,00 
Livestock 371.50 371.50 
Crops 385,45 385.45 
Total cash receipts: 16,065.26 16,451.20 
Crops 15,722.56 16,108.49 
Corn for grain 9,419.73 9,650.39 
Oats 399.51 409.76 
Wheat 1,473.18 1,509.03 
Soybeans 3,672.84 3,761.59 
Hay 757.31 777.73 
Cattle and calves 0.00 0,00 
Hogs and chickens 0.00 0.00 
Total livestock products 219.70 219.70 
Milk 0.00 0.00 
Butterfat 0.00 0.00 
Eggs 219.70 219.70 
ACP Government payments 70.00 70.00 
Feed grain program 53.00 53.00 
Total Government payments 123.00 123.00 
Total all perquisites 1,013.71 1,028.08 
Beef, yearlings 182.99 182,99 
Beef, purch. yearlings 0.00 0.00 
Pork 0.00 0,00 
Chickens 19.44 19.44 
Milk 0.00 0,00 
Butterfat 129.98 129,98 
Eggs 32.01 32,01 
Garden 55.20 55,20 
House 594.09 608,46 
Change in inventory: 
Livestock 0.00 0.00 
Corn -7.28 -7.28 
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1960 with 1961 1960 with 1961 1960 with 1961 1961 
Acreage and Acreage, Land Use Acreage, Land Use 
Land Use and Yields Yields and Prices 
Case 2 Case 3 Case 4 
2,229.28 2,229.28 2,229.28 2,229.28 
1,943.35 1,943.35 1,943.35 1,943.35 
285.93 285.93 285.93 285.93 
109,438.87 109,438.87 109,436.19 119,598.94 
100,076.00 100,076.00 100,076.00 100,076.00 
8,606.00 8,606.00 8,606.00 9,780.00 
371.50 371.50 372.50 372.50 
385.45 385.45 381.79 370.56 
15,618.33 16,676.22 17,666.22 17,630.96 
14,296.63 15,354.52 16,337.73 16,303.47 
7,246.93 7,710.41 8,411.36 8,403.79 
287.51 293.29 298.10 292.30 
1,617.88 2,160.45 2,234.95 2,239.45 
4,440.05 4,440.05 4,639.16 4,613.76 
704.26 750.33 754.17 754.17 
0,00 0.00 0,00 0,00 
0.00 0,00 0.00 0,00 
219.70 219,70 226,50 223,50 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
219.70 219.70 226.50 223.50 
70.00 70.00 70.00 72.00 
1,032.00 1,032.00 1,032.00 1,032.00 
1,102.00 1,102.00 1,102.00 1,104.00 
1,028.08 1,028.08 1,022.47 1,058.34 
182.99 182.99 182.99 182.99 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
19.44 19.44 16.20 16.20 
0.00 0.00 0,00 0.00 
129.98 129.98 129.98 129.98 
32.01 32.01 33.00 39.00 
55.20 55.20 51.84 49.68 
608.46 608.46 608.46 640.49 
0.00 0.00 0.00 0.00 
-7.28 -7,28 -7.94 -0.38 
Table 12, (Continued) 
1960 1960 with 1961 
Acreage 
Item Case 1 
Soybeans -4,24 -4.24 
Wheat 8.87 8.87 
Oats -8,63 -8.63 
Hay -2.24 -2.24 
Total change -13.51 -13.51 
Gross farm income 17,065.46 17,465.76 
Cash expenditures 
Total feed bought: 137.51 137,51 
Grain and hay 0.00 0,00 
Cattle protein & mineral 33.49 33,49 
Hog protein & mineral 0.00 0.00 
Chicken protein & mineral 104.02 104,02 
Total livestock expense : 167.63 167,63 
Purchased yearlings 0.00 0,00 
Purchased calves 0,00 0,00 
Purchased pigs 0,00 0,00 
Purchased chicks 19.45 19,45 
Vet, and medicines 4,78 4,78 
Feed grinding & mixing 5.88 5.88 
Other livestock expense 30,11 30,11 
Total seed bought: 411,94 421,64 
Silage 0,00 0,00 
Hybrid corn 232,43 238,06 
Hybrid milo 0,00 0,00 
Soybeans 56,26 57,62 
Oats 17,04 17,45 
Wheat 59,17 60,60 
Alfalfa 15,37 15,74 
Clover 17.28 17,69 
Bromegrass 3,39 3,47 
Idle land 0,00 0,00 
Garden 11,00 11.00 
Total fertilizer: 1,417,56 1,451,85 
Fertilizer 1,190,78 1,219,59 
Limestone 124,22 127,22 
Rock phosphate 102,56 105.04 
1960 with 1961 1960 with 1961 1960 with 1961 1961 
Acreage and Acreage, Land Use Acreage, Land Use 
Land Use and Yields Yields and Prices 
Case 2 Case 3 Case 4 
-4.24 -4.24 -4.43 20.97 
8.87 8.87 9.18 4.68 
-8.63 -8.63 -8.77 -2.98 
-2.24 -2.24 -2.25 -2.25 
-13.51 -13.51 -14.21 20.04 
16,632.90 17,690.79 18,674.48 18,709.34 
137.51 137.51 137.51 137.51 
0.00 0.00 0.00 0.00 
33.49 33.49 33.49 33.49 
0.00 0.00 0.00 0.00 
104.02 104.02 104.02 104.02 
167.63 167.63 168.68 168.68 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
19.45 19.45 20.50 20.50 
4.78 4.78 4.78 4.78 
5.88 5.88 5.88 5.88 
30.11 30.11 31.16 31.16 
369.97 369.97 376.77 376.77 
0.00 0.00 0.00 0.00 
179.46 179.46 185.70 185.70 
0.00 0.00 0.00 0.00 
68.03 68.03 68.70 68.70 
12.53 12.53 11.91 11.91 
64.95 64.95 70.30 70.30 
14.41 14.41 13.88 13.88 
16.18 16,18 13.82 13.82 
3.41 3.41 2.46 2.46 
0.00 0.00 0.00 0.00 
11.00 11.00 10.00 10.00 
1,144.44 1,144.44 1,158.16 1,226.60 
934.52 934.52 949.81 960.07 
114.99 114.99 113.41 141.37 
94.94 94.94 94.94 125.15 
Table 12, (Continued) 
1960 1960 with 1961 
Acreage 
Item Case 1 
Total supplies; 99,93 102.22 
DDT 33.26 34.03 
2-4D 14.37 14.62 
Twine 41,49 42.49 
Seed cleaning & treating 4,42 4,52 
Seed inoculation 6.40 6,55 
Total machinery purchased: 2,024.28 2,024,28 
Tractors 776.07 776,07 
Trucks 89.81 89,81 
Autos 118.40 118,40 
Other farm machinery 1,040.00 1,040,00 
Total operating cost: 1,595.60 1,612.45 
Tractors operating cost 682.57 699.09 
Trucks operating cost 393.52 393.52 
Autos operating cost 167.31 167.31 
Other machinery repairs 338.06 338.06 
Gas for aux, engine 14.12 14.47 
Total contract cost: 277.16 283.86 
Corn shelling 178.41 182,73 
Milk hauling 0.00 0.00 
Livestock hauling 0.00 0,00 
Grain hauling 98.75 101,14 
Farm building expense 500,00 500,00 
Fence expense 140.00 140,00 
Hired labor 406.55 429.16 
Personal property taxes: 
Real estate 1,101.12 1,127,76 
Current value 213,48 213,48 
Telephone 48,38 48,38 
Electricity 34,50 34,50 
Insurance 289.86 294.71 
Miscellaneous expense 40.90 41.10 
Total cash eiigenses 8,768.86 8,893,00 
Change in inventory: 
Tractors -466,00 -466.00 
Trucks 24,00 24.00 
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1960 with 1961 1960 with 1961 1960 with 1961 1961 
Acreage and Acreage, Land Use Acreage, Land Use 
Land Use and Yields Yields and Prices 
Case 2 Case 3 Case 4 
89.41 89.41 80.93 117.69 
26.03 26.03 21.58 36.95 
12.00 12.00 11.40 32.30 
39.47 39.47 36.03 36.03 
4.21 4.21 4.21 4.71 
7.70 7.70 7.70 7.70 
2,024.28 2,024.28 2,096.92 2,401.16 
776.07 776.07 820.21 1,032.83 
89.81 89.81 89.81 124.57 
118.40 118.40 117.75 117.75 
1,040.00 1,040.00 1,069.16 1,126.00 
1,529.21 1,529.21 1,548.39 1,643.07 
617.38 617.38 635.99 624.45 
393.52 393.52 393.52 446.20 
167.31 167.31 167.31 193.05 
338.06 338.06 338.06 365.88 
12.93 12.93 13.49 13.49 
221.57 221.57 221.57 221.57 
137.75 137.75 137.75 137.75 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
83.82 83.82 83.82 83.82 
500.00 500.00 500.00 519.80 
140.00 140.00 140.00 140.00 
294.51 294.51 297.37 297.37 
1,127.76 1,127.76 1,127.76 1,127.76 
213.48 213.48 214.41 239.93 
48.38 48.38 50.35 50.35 
34.50 34.50 34.50 56.00 
276.96 276.96 276.96 280.56 
40.15 40.15 41.19 45.70 
8,222.23 8,222.23 8,332.95 8,902.98 
-466.00 -466.00 -466.00 -620.00 
24.00 24.00 24.00 -8.00 
Table 12. (Continued) 
1960 1960 with 1961 
Acreage 
Item Case 1 
Other farm machinery -291.00 -291.00 
Farm buildings 22.00 22.00 
Fences -3.00 -3.00 
-714.00 Total change -714.00 
Total farm expense 8,054.86 8,179.00 
Net farm income 9,010.59 9,286.77 
Capital charge current rates 6,576,71 6,718.55 
Return to operator & fam, 2,433,87 2,568.21 
Return/hour operator & fam, 1.23 1.30 
Charge for capital 4,1 percent 4,542.29 4,639.21 
Return to operator & fam, 4,468.30 4,647.55 
Return/hour operator & fam. 2,27 2.35 
Gross farm income 118.940 121.730 
Net farm income 124.887 128.715 
Net farm production 126.095 129,001 
Crop yields/acre 108,503 108,503 
Production/man hour 138,274 139,657 
Production/unit of input 122,814 123,832 
Oper, ejqp./unit of prod, 90,362 89.702 
Cost/unit of production 86.489 85.883 
Power & machinery (quantity) 118.039 118,039 
Prices received for products 95,331 95,330 
Prices paid incl, wages 106.783 106,795 
Return per $100 invested 6.38 6.48 
Oper, exp./dollar income 0.47 0.47 
Gross farm production 124,968 127,828 
Total operating expense 112,924 114,664 
Total cost of production 108.083 109,782 
Total input 101,754 103,226 
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1960 with 1961 1960 with 1961 1960 with 1961 1961 
Acreage and Acreage, Land Use Acreage, Land Use 
Land Use and Yields Yields and Prices 
Case 2 Case 3 Case 4 
-291.00 -291.00 -291.00 -315.00 
22.00 22.00 22.00 11.00 
-3.00 -3.00 -3.00 -6.00 
-714.00 -714.00 -714.00 -938.00 
7,508.23 7,508.23 7,618.95 7,964.98 
9,124.67 10,182.56 11,055.53 10,744.36 
6,718.55 6,718.55 6,718.39 6,556.04 
2,406.12 3,464.01 4,337.14 4,188.31 
1.24 1.78 2.23 2.16 
4,639.21 4,639.21 4,639.11 4,675.86 
4,485.46 5,543.35 6,416.43 6,068.49 
2.31 2.85 3.30 3.12 
115.925 123.298 130.154 130.397 
126.468 141.130 153.230 148.917 
113.760 121.952 121.940 121.945 
108.503 112.902 112.902 112,902 
132.422 141.959 141.944 141.951 
115.212 123.243 122.945 119.490 
93.288 87.208 88.503 92.519 
92.654 86.616 87.301 89.641 
118.039 118.039 118,039 133.784 
96.747 96.623 102.761 102.750 
106.463 106.463 107.920 108.282 
6.37 7.34 8.13 7.78 
0.45 0.42 0.41 0.43 
112.834 120.700 120.688 120.693 
105.260 105.260 106.813 111.664 
104.545 104.545 105.362 108.190 
97.936 97.936 98.164 101.007 
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shown in regular data but 29,97 acres or the difference between columns 
2 and 3 in table 12. Likewise, the 11.69 acre increase in soybean 
acreage between 1960 and 1951 must be divided between the increased 
farm size and the change in land use. Increased farm size accounted for 
1,35 acres of the 11,69 acre difference and a change in land use 
accounted for the remaining 10,34 acres. A similar analysis can be 
made for the remaining crops. 
Table 13 shows the difference between each computer run and the 
original 1960 output, plus the difference between 1960 and 1961 output 
data. The last column in table 13 shows the unexplained difference 
between 1960 and 1961. Since the decrease in corn acreage was partially 
offset by the increase in soybean acreage, the cost of producing the 
crops on an acre basis did not change. Total production costs per 
enterprise did vary in proportion to the change in crop acreage. Since 
corn had the highest cash or noncash production costs of the crops 
grown, most of the expenses decreased as corn acreage fell. An indica­
tion of the labor distribution is shown in the first three columns of 
table 13. 
As crop acreage increased in column 2, 21.95 of the 30.57-hour 
increase or 72 percent in total labor had to be hired. When the feed 
grain program dropped crop acreage, which lowered total farm labor by 
137.15 hours, 108.78 hours or 79 percent of this decrease came from 
hired labor. Thus, the change in land use from com to soybeans and 
idle land permitted a proportionally higher percent of non-hired labor 
to be used in crop production. To summarize the change so far we see 
Table 13, Differences resulting from stepwise introduction of changes 
in prices, acreages, land use, and yields for typical cash 
grain farm between 1960 and 1961 
1960 with 1961 1960 with 1961 
Acreage Acreage and 
Minus 1960 Land use 
Minus 1960 
Item Case 1 Case 2 
Crops harvested ; 
Com for grain 2.88 -27.09 
Wheat 0.62 2.50 
Cats 0.28 -3.10 
Soybeans 2.35 11.69 
Hay, alfalfa 0.30 -0.79 
Hay, clover 0.20 -0.54 
Production: 
Corn for grain 232,99 -2,194.74 
Wheat 21.24 85.65 
Oats 17.22 -188.18 
Soybeans 40,84 353,04 
Hay, alfalfa 0,63 -1,62 
Hay, clover 0,42 -1.10 
Output value: 
Corn for grain 0.0 0,0 
Wheat 0,0 0,0 
Oats 0,0 0,0 
• Soybeans 0,0 0,0 
Hay, alfalfa 0,0 0,0 
Hay, clover 0,0 0,0 
Cash inputs per acre: 
Corn for grain 0,0 0.0 
Wheat 0,0 0.0 
Oats 0,0 0,0 
Soybeans 0,0 0.0 
Hay, alfalfa 0.0 0.0 
Hay, clover 0.0 0.0 
Noncash inputs per acre; 
Corn for grain 0,0 0,0 
Wheat 0.0 0.0 
Oats 0,0 0.0 
Soybeans 0.0 0,0 
Hay, alfalfa 0.0 0.0 
Hay, clover 0,0 0.0 
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1960 with 1961 1960 with 1961 1961 
Acreage, Land use Acreage, Land use Minus 
and Yields Yields and Prices 1960 
Minus 1960 Minus 1960 























































0.0 1.43 2.44 
0.0 0.84 1.44 
0.0 0.55 0.96 
0.0 0.98 0.87 
0.0 0.84 1.11 
0.0 0.58 0.85 
0.0 0.0 0.56 
0.0 0.0 0.28 
0.0 0.0 0.27 
0.0 0.0 0.41 
0.0 0.0 0.42 
0.0 0.0 0.42 
Table 13. (Continued) 
1960 with 1961 1960 with 1961 
Acreage Acreage and 
Minus 1960 Land use 
Minus 1960 
Item Case 1 Case 2 
Cash inputs per crop; 
Com for grain 119.14 -1,122.33 
Wheat 13.68 55.21 
Oats 5.18 -56.60 
Soybeans 31.27 270.33 
Hay, alfalfa 7.63 -19.71 
Hay, clover 5.26 -13.80 
Noncash inputs per crop; 
Corn for grain 53.58 -504.76 
Wheat 10.76 43.42 
Oats 4.91 -53.58 
Soybeans 23,92 206.77 
Hay, alfalfa 5.39 -13.94 
Hay, clover 3.61 -9.45 
Net income per acre; 




Hay, alfalfa 0.0 0.0 
Hay, clover 0.0 0.0 
Total labor used 30.57 -137.15 
Total labor hired 21.95 -108.78 
Total farm capital; 2,364.00 2,364.00 
Land and buildings 2,364.00 2,364.00 




Total cash receipts 385.94 -446.93 
Crops 385.93 -1,425.93 
Corn for grain 230.66 -2,172.80 
Oats 10.25 -112.00 
Wheat 35.85 144.70 
Soybeans 88.75 767.21 
Hay 20.42 -53.05 
Cattle and calves - -
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1960 with 1961 1960 with 1961 1961 
Acreage, Land Use Acreage, Land use Minus 
and Yields Yields and Prices 1960 
Minus 1960 Minus 1960 




























































































Table 13, (Continued) 
1960 with 1961 1960 with 1961 
Acreage Acreage and 
Minus 1960 Land use 
Minus 1960 
Item Case 1 Case 2 
Hogs and chickens - -
Feed grain program - 979,00 
Total perquisites 15,37 15,37 
Change in crop & Is, inv. - -
Gross farm income 400.30 -432,56 
Total feed bought - -
Total livestock expense - -
Total seed bou^it 9,70 -41.97 
Total fertilizer 34,29 -273.12 
Total supplies 2.29 -10,52 
Total machinery purchased — -
Total machinery operating cost 26,85 -66,39 
Farm building and fence expense - — 
Hired labor 22,61 -112,04 
Taxes 26,64 26,64 
Telephone and electricity - — 
Insurance 4.85 -12,90 
Miscellaneous expense 0,20 -0,75 
Total cash expenditures 124.14 -546,63 
Change in inventory — -
Total farm expense 124.14 -546.63 
Net farm income 276.18 114.08 
Capital charge current rates 141.84 141,84 
Return to operator & fam. labor 134.34 -27,75 
Return/hour, operator & fam. labor 0.07 0,01 
Capital charge 4,1 percent 96.92 96,92 
Return to operator & fam, labor 179.25 17,16 
Return/hour, operator & fam. labor 0,08 0,04 
Gross farm income 2.790 -3,015 
Net farm income 3.828 1,581 
Net farm production 2.906 -12,335 
Crop yields/acre 0.0 0,0 
Production/hour of man labor 1.383 -5,852 
Production/unit of input 1.018 -7,602 
Operating ei^ense/unit of prod. - 0.660 2,926 
Total cost/unit of production -0.606 6,165 
Power and machinery (quantity) 0.0 0,0 
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1960 with 1961 1960 with 1961 1961 
Acreage, Land Use Acreage, Land Use Minus 
and Yields Yields and Prices 1960 
Minus 1960 Minus 1960 


































































































Table 13. (Continued) 
1960 with 1961 1960 with 1961 
Acreage Acreage and 
Minus 1960 Land use 
Minus 1960 
Item Case 1 Case 2 
Prices received for products sold -0.001 1.316 
Prices paid incl, hired labor 0.012 -0.320 
Return per $100 invested 0.10 -0.01 
Operating exp./dollar income 0.00 -0.02 
Gross farm production 2.860 -12.134 
Total operating expense 1.740 -7.664 
Total cost of production 1.699 -3.538 
Total input 1.472 -3.818 
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1960 with 1961 1960 with 1961 1961 
Acreage, Land Use Acreage, Land Use Minus 
and Yields Yields and Prices 1950 
Minus 1960 Minus 1960 
Case 3 Case 4 Case 5 
1.292 7.430 7.419 
-0.320 1.137 1.499 
0.96 1.75 1.40 
-0.05 -0.06 -0.04 
-4.268 -4.280 -4.275 
-7.664 -6.111 -1.260 
-3.538 -2.721 0.107 
-3.818 -3.590 -0.747 
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by tables 12 and 13 that the 6-aere increase in farm acreage raised 
from expenses by $124.14, but that farm income increased $400,30, This 
gives an increase in net farm income of $276,18, The addition of the 
1961 land-use pattern dropped farm income $832,86 and farm expense 
$670,77 from case 1 with the 1961 acreage. This caused net farm income 
to fall $162,10 between case 1 and case 2. The net farm income under 
case 2 was still higher than the 1960 level, but over 40 percent of the 
increased net income from the larger farm size was lost. 
The third factor to be changed was crop yields shown under case 3 
in tables 12 and 13, Yields in 1961 were higher than in 1960 for corn, 
wheat and oats. Production for these crops, output value per acre, 
net income per acre and total crop receipts all increased proportion­
ately to the yield increase. Yields of the other crops grown did not 
change between 1960 and 1961. Gross farm income increased $1,057.89 
with the higher yields used in case 3 over case 2, Total farm expenses 
remained near case 2 levels and $546.63 below the original 1960 levels. 
Net farm income for case 3 increased $1,171.97 and explains over two-
thirds of the total difference between 1960 and 1961 levels. 
The fourth factor to be changed was prices paid and received shown 
under case 4 in tables 12 and 13. The index of prices paid increased 
only one percentage point between 1960 and 1961, but prices received 
for products sold increased eight percentage points. More importantly, 
tables 13 shows increases in prices received of nine cents per bushel 
for com, ten cents per bushel for soybeans, six cents per bushel for 
wheat, ten cents per ton for hay and one cent per bushel for oats. 
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Proportionate increases are shown in table 12 (case 4) for the value 
of output per acre, crop receipts and gross farm income. The higher 
prices paid for production inputs like seed, fertilizer and machinery 
caused production costs to increase on a per acre basis and thus on a 
total farm basis as well. The corn enterprise has led all other crops 
in the value of output per acre throughout 1950 and 1961 in the four 
cases. However, the highest net income per acre of crops was for 
soybeans in 1960 in cases 1 and 2 and then wheat for 1961 in cases 3 
and 4. The high cash inputs per acre of corn relative to wheat and 
soybeans lowers the profitability of corn. The increase of $983.69 in 
gross farm income for case 4 over case 3 explains 98 percent of the 
difference between 1960 and 1961, The same comparison for either total 
cash expense or total farm expense leaves considerable difference to 
explain. 
The unexplained variable is applied technology. In the analysis 
of cash receipts the rate of technology application is represented by 
changing yields. In the analysis of cash expenditures a similar 
representative is not obvious. Therefore, the residual difference 
between case 4 and the 1961 total farm expense is allotted to the 
application of technology. Arguments for assigning the residual to 
technology are indicated by the last column of table 3 where unexplained 
differences between case 4 and 1961 data are recorded. The first 
difference outside the enterprise data appears in the fertilizer row. 
The $10.26 difference is due to 1.84 hundredweight more of fertilizer 
purchased in 1961 than in case 4. Case 4 accurately reflects a 46.6 
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hundredweight decrease in fertilizer needed for the fewer acres, but 
it does not reflect the fact that farmers fertilized remaining crop 
acres at a higher application rate. This also is reflected in the 
higher cash cost of producing each crop in the enterprise data. Other 
examples of a change in production coefficients are rock phosphate, 
limestone, chemicals and seed cleaning and treating. 
Resource Allocation and Enterprise Combination 
The cost and return model can also be used to examine the relation­
ships between enterprises. The objective is accomplished by varying 
the enterprise or enterprises in question and observing the resulting 
changes in the generated cost and return data. For example, table 14 
shows the results for a one-acre substitution between the crops assumed 
to be grown on the cash grain farm. The first column shows the data 
for this farm type as published. The remaining columns summarize the 
cost and return data for the various possibilities when one acre of a 
crop is substituted for another. The substitutions of one acre from 
soybeans to com generated the same absolute difference from the ori­
ginal combination as did a substitution from com to soybeans. Since 
this was true for each of the possible combinations, only one-half of 
the substitutions are presented. 
k comparison of the first four categories of data shown in table 
14 is definitive in nature. Acreages change by a plus or minus one 
acre, depending on which substitution is depicted. Production per 
enterprise, and therefore cash receipts (sixth category), changes 
Table 14. Comparison of cost and return values resulting from substi­
tuting one acre between crops grown on typical cash grain 
farm, 1960 
Substitution of one 







Crops harvested : 
Corn for grain Acre 119 120 120 
Wheat do. 26 26 25 
Oats do. 12 12 12 
Soybeans do. 56 55 56 
Alfalfa do. 13 13 13 
Clover do. 8 8 8 
Production per enterprise; 
Corn for grain Bushel 9630 9711 9711 
Wheat do. 878 878 844 
Oats do. 712 712 712 
Soybeans do. 1688 1658 1688 
Alfalfa Ton 26 26 26 
Clover do. 17 17 17 
Cash input per crop: 
Corn for grain Dollar 4925 4966 4966 
Wheat do. 565 565 544 
Oats do. 214 214 214 
Soybeans do. 1293 1270 1293 
Alfalfa do. 315 315 315 
Clover do« 217 217 217 
Noncash input per crop : 
Com for grain do. 2215 2233 2233 
Wheat do. 445 445 427 
Oats do. 203 203 203 
Soybeans do. 989 971 989 
Alfalfa do. 223 223 223 
Clover do. 149 149 149 
Total labor used: Hour 2366 2369 2370 
Operator and family do. 1972 1971 1971 
Hired do. 395 397 399 
Total cash receipts Dollar 16,065 16,080 16,087 
Crops do. 15,723 15,737 15,745 
Corn for grain do. 9420 9499 9499 
Oats do. 400 400 400 
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acre of land use from; 
Oats Alfalfa Clover Corn Wheat Oats 
to to to to to to 
Corn Corn Com Soybeans Soybeans Soybeans 
Col. 3 Col. 4 Col. 5 Col. 6 Col. 7 Col. 8 
120 120 120 118 119 119 
26 26 26 26 25 26 
11 12 12 12 12 11 
6 6 6 7 7 7 
13 12 13 13 13 13 
8 8 7 8 8 8 
9711 9711 9711 9520 9630 9630 
878 878 878 878 844 878 
651 712 712 712 712 651 
1688 1688 1688 1718 1718 1718 
26 24 26 26 26 26 
17 17 15 17 17 17 
4966 4966 4966 4884 4925 4924 
565 565 565 565 544 565 
196 214 214 214 214 196 
1293 1293 1293 1316 1316 1316 
315 291 315 315 315 315 
217 217 191 217 217 217 
2233 2233 2233 2196 2215 2215 
445 445 445 445 428 445 
185 203 203 203 203 185 
989 989 989 1006 1006 1006 
223 205 223 223 223 223 
149 149 131 149 149 149 
2370 2368 2368 2364 2367 2368 
1970 1969 1969 1972 1971 1970 
400 399 399 392 396 398 
16,109 16,105 16,104 16,051 16,073 16,094 
15,766 15,762 15,761 15,709 15,730 15,752 
9499 9499 9499 9340 9420 9420 
364 400 400 400 400 364 
Table 14. (Continued) 
Substitution of one 
Unit 1960 Soybeans Wheat 
to to 
Corn Corn 
Item Col. 1 Col. : 
Wheat Dollar 1473 1473 1416 
Soybeans do. 3673 3608 3673 
Hay do. 757 757 757 
ACP Government Payments do. 70 70 70 
Feed Grain Program do. 53 53 53 
Total Government Payments do. 123 123 123 
Total Cash Receipts do. 16,065 16,080 16,087 
Gross Farm Income do. 17,065 17,080 17,088 
Total Seed Bought do. 412 413 412 
Silage do. 0 0 0 
Hybrid Corn do. 232 234 234 
Hybrid Milo do. 0 0 0 
Soybeans do. 56 55 56 
Oats do. 17 17 17 
Wheat do. 59 59 57 
Alfalfa do. 15 15 15 
Clover do. 17 17 17 
Bromegrass do. 3 3 3 
Idle Land do. 0 0 0 
Garden do. 11 11 11 
Fertilizer do. 1191 1200 1199 
Limestone do. 124 124 124 
Rock Phosphate do. 103 103 103 
Total fertilizer 1418 1427 1425 
DDT do. 33 34 34 
2-4D do. 14 14 14 
Twine do. 41 41 41 
Seed Cleaning and Treating do. 4 4 4 
Seed Inoculation do. 6 6 6 
Total supplies do. 100 100 100 
Tractors do. 683 683 684 
Trucks do. 394 394 394 
Autos do. 167 167 167 
Other machinery repairs do. 338 338 338 
Gas for aux. engine do. 14 14 14 
Total operating Cost do. 1596 1596 1597 
Corn shelling do. 178 180 180 
Milk hauling do. 0 0 0 
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acre of land use from; 
Oats Alfalfa Clover Com Wheat Oats 
to to to to to to 
Com Corn Corn Soybeans Soybeans Soybeans 
Col. 3 Col. 4 Col. 5 Col. 6 Col. 7 Col, 8 
1473 1473 1473 1473 1416 1474 
3673 3673 3673 3738 3738 3738 
757 717 716 757 757 757 
70 70 70 70 70 70 
53 53 53 53 53 53 
123 123 123 123 123 123 
16,109 16,105 16,104 16,051 16,073 16,094 
17,109 17,105 17,104 17,051 17,073 17,095 
412 413 412 411 411 411 
0 0 0 0 0 0 
234 234 234 230 232 232 
0 0 0 0 0 0 
56 56 56 57 57 57 
16 17 17 17 17 16 
59 59 59 59 57 59 
15 14 15 15 15 15 
17 17 15 17 17 17 
3 3 3 3 3 3 
0 0 0 0 0 0 
11 11 11 11 11 11 
1200 1200 1200 1181 1189 1191 
124 124 124 124 124 124 
103 103 103 103 103 103 
1427 1427 1427 1408 1416 1418 
34 34 34 33 33 33 
14 14 14 14 14 14 
41 40 40 41 41 41 
4 4 4 4 4 4 
6 6 6 7 7 7 
100 99 99 100 100 100 
684 683 683 682 683 683 
394 394 394 394 394 394 
167 167 167 167 167 167 
338 338 338 338 338 338 
14 14 14 14 14 14 
1597 1596 1596 1595 1596 1596 
180 180 180 177 178 178 
0 0 0 0 0 0 
Table 14, (Continued) 
Substitution of one 
Unit 1960 Soybeans Wheat 
to to 
Corn Corn 
Item Col. 1 Col. 2 
Livestock hauling Dollar 0 0 0 
Grain hauling do. 99 99 99 
Total Contract Cost do. 277 279 279 
Farm Building Expense do. 500 500 500 
Fence Expense do. 140 140 140 
Hired Labor do. 407 409 411 
Miscellaneous Expense do. 41 41 41 
Total Cash Expenses do. 8769 8785 8784 
Total Farm Expense do. 8055 8071 8070 
Net Farm Income do. 9011 9009 9018 
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acre of land use from: 
Oats Alfalfa Clover Corn Wheat Oats 
to to to to to to 
Corn Corn Corn Soybeans Soybeans Soybeans 
Col. 3 Col. 4 Col. 5 Col, 6 Col. 7 Col. 8 
0 0 0 0 0 0 
99 99 99 98 99 99 
279 279 279 275 277 277 
500 500 500 500 500 500 
140 140 140 140 140 140 
412 411 411 404 408 410 
41 41 41 41 41 41 
8789 8786 8785 8753 8768 8773 
8075 8072 8071 8039 8054 8059 
9034 9033 9033 9012 9019 9036 
Table 14. (Continued) 
Substitution of one 
Unit Alfalfa Clover 
to to 
Soybeans Soybeans 
Item Col. 9 Col. 10 
Crops harvested : 
Com for grain Acre 119 119 
Wheat do. 26 26 
Oats do. 12 12 
Soybeans do. 57 57 
Alfalfa do. 12 13 
Clover do, 8 7 
Production per enterprise: 
Com for grain Bushel 9630 9630 
Wheat do, 878 878 
Oats do, 712 712 
Soybeans do. 1718 1718 
Alfalfa Ton 24 26 
Clover do. 17 15 
Cash input per crop: 
Com for grain Dollar 4925 4925 
Wheat do. 565 565 
Oats do. 214 214 
Soybeans do. 1316 1316 
Alfalfa do. 291 315 
Clover do. 217 191 
Noncash input per crop : 
Com for grain do. 2215 2215 
Wheat do. 445 445 
Oats do. 203 203 
Soybeans do. 1006 1006 
Alfalfa do. 205 223 
Clover do. 149 131 
Total labor used: Hour 2365 2365 
Operator and family do. 1969 1969 
Hired do. 396 396 
Total cash receipts: Dollar 16,091 16,090 
Crops do. 15,748 15,747 
Com for grain do. 9420 9420 
Oats do. 400 400 
Wheat do. 1473 1473 
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acre of land use from: 
Com Alfalfa Clover Alfalfa Clover Clover 
to to to to to to 
Wheat Wheat Wheat Oats Oats Alfalfa 
Col. 11 Col. 12 Col. 13 Col. 14 Col. 15 Col. 16 
119 119 119 119 119 119 
27 27 27 26 26 26 
11 12 12 13 13 12 
56 56 56 56 56 56 
13 12 13 12 13 14 
8 8 7 8 7 7 
9630 9630 9630 9630 9630 9630 
912 912 912 878 878 878 
651 712 712 772 772 712 
1688 1688 1688 1688 1688 1688 
26 24 26 24 26 28 
17 17 15 17 15 15 
4925 4925 4925 4925 4925 4925 
587 587 587 565 565 565 
196 214 214 232 232 . 214 
1293 1293 1293 1293 1293 1293 
315 291 315 291 315 340 
217 217 191 217 191 191 
2215 2215 2215 2215 2215 2215 
462 462 462 445 445 445 
185 203 203 220 220 203 
989 989 989 989 989 989 
223 205 223 205 223 241 
149 149 131 149 131 131 
2367 2364 2364 2364 2364 2366 
1971 1970 1970 1971 1971 1972 
396 395 395 393 393 395 
16,087 16,083 16,082 16,061 16,060 16,064 
15,744 15,741 15,739 15,719 15,718 15,722 
9420 9420 9420 9420 9420 9420 
364 400 400 435 435 400 
1531 1531 1531 1473 1473 1473 
Table 14. (Continued) 
Substitution of one 
Unit Alfalfa Clover 
to to 
Soybeans Soybeans 
Item Col. 9 Col. 10 
Soybeans Dollar 3738 3738 
Hay do. 717 716 
ACP Government Payments do. 70 70 
Feed Grain Program do. 53 53 
Total Government Payments do. 123 123 
Total Cash Receipts do. 16,091 16,090 
Gross Farm Income do. 17,091 17,090 
Total Seed Bought do. 412 411 
Silage do. 0 0 
Hybrid Com do. 232 232 
Hybrid Milo do. 0 0 
Soybeans do. 57 57 
Oats do. 17 17 
Wheat do. 59 59 
AlfaIfa do. 14 15 
Clover do. 17 15 
Brmne grass do. 3 3 
Idle Land do. 0 0 
Garden do. 11 11 
Fertilizer do. 1191 1191 
Limestone do. 124 124 
Rock Phosphate do. 103 103 
Total fertilizer do. 1418 1418 
DDT do. 33 33 
2-4D do. 14 14 
Twine do. 40 40 
Seed Cleaning and Treating do. 4 4 
Seed Inoculation do. 7 7 
Total supplies do. 99 99 
Tractors do. 682 682 
Trucks do. 393 394 
Autos do. 167 167 
Other machinery repairs do. 338 338 
Gas for aux. engine do. 14 14 
Total Operating Cost do. 1595 1595 
Com shelling do. 178 178 
Milk hauling do. 0 0 
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acre of land use from 
Com Alfalfa Clover Alfalfa Clover Clover 
to to to to to to 
Wheat Wheat Wheat Oats Oats Alfalfa 
Col. 11 Col. 12 Col. 13 Col. 14 Col. 15 Col. 16 
3673 3673 3673 367 3 3673 367 3 
757 717 716 717 716 756 
70 70 70 70 70 70 
53 53 53 53 53 53 
123 123 123 123 123 123 
16,087 16,083 16,082 16,061 16,060 16,064 
17,087 17,083 17,082 17,062 17,061 17,064 
413 413 412 412 411 411 
0 0 0 0 0 0 
232 232 232 232 232 232 
0 0 0 0 0 0 
56 56 56 56 56 56 
16 17 17 18 18 17 
61 61 61 59 59 59 
15 14 15 14 15 17 
17 17 15 17 15 15 
3 3 3 3 3 3 
0 0 0 0 0 0 
11 11 11 11 11 11 
1193 1193 1193 1191 1191 1191 
124 124 124 124 124 124 
103 103 103 103 103 103 
1419 1419 1419 1418 1418 1418 
33 33 33 33 33 33 
14 14 14 14 14 14 
41 40 40 40 40 41 
4 5 5 5 5 4 
6 6 6 6 6 6 
100 99 99 99 99 100 
683 682 682 682 682 683 
394 394 394 394 394 394 
167 167 167 167 167 167 
338 338 338 338 338 338 
14 14 14 14 14 14 
1596 1595 1594 1595 1595 1596 
178 178 178 178 178 178 
0 0 0 0 0 0 
Table 14. (Continued) 
Substitution of one 
Unit Alfalfa Clover 
to to 
Soybeans Soybeans 
Item Col, 9 Col. 10 
Livestock hauling Dollar 0 0 
Grain hauling do. 99 99 
Total Contract Cost do. 277 277 
Farm Building Expense do. 500 500 
Fence Expense do. 140 140 
Hired Labor do. 408 408 
Miscellaneous Expense do. 41 41 
Total Cash Expenses do. 8770 8769 
Total Farm Expense do. 8056 8055 
Net Farm Income do. 9035 9035 
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acre of land use from: 
Com Alfalfa Clover Alfalfa Clover Clover 
to to to to to to 
Wheat Wheat Wheat Oats Oats Alfalfa 
Col. 11 Col. 12 Col. 13 Col. 14 Col. 15 Col. 16 
0 0 0 0 0 0 
99 99 99 99 99 99 
277 277 277 278 278 277 
500 500 500 500 500 500 
140 140 140 140 140 140 
408 406 406 405 405 407 
41 41 41 41 41 41 
8734 8771 8770 8766 8765 8768 
8060 8057 8056 8052 8051 8054 
9027 9026 9026 9009 9009 9011 
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according to the yields of the crops substituted. Since economies of 
scale were not considered for such small acreage changes, the cost per 
acre of each crop did not change. Subsequently, any changes that occur 
in cash and noncash inputs are a reflection of the change in respec­
tive crop acreages. 
Total labor used and hired includes the first indirect effects of 
the acreage changes. The labor data shows in addition to the effects 
from the differences in labor required per acre of each enterprise, an 
effect of the times the labor must be performed. Enterprises that use 
labor during off-seasonal peaks require less labor to be hired than 
those using labor during rush seasons. The assumption is that the 
amount of labor available from the operator and his family per month 
is given. The labor used per enterprise unit is taken from this amount 
until it is exhausted. The remaining labor used then comes from hired 
labor. Table 15 shows the difference between the data generated by 
each of the crop substitutions and the original crop combination. The 
change in hired labor exceeded the change in total labor for each of the 
cases where com acreage was increased. Similarly, the substitution of 
all crops except corn to soybeans involved the same phenomena. The 
transfer of one acre of oats to wheat caused hired labor to change more 
than total labor. Although alfalfa and clover changes to wheat dropped 
total labor, hired labor did not change materially. This would signify 
that the labor saved from reducing hay acreage came from periods when 
operator and family labor exceeded its demand and hired help was not 
needed. 
Table 15. Comparison of differences between original crop combination 
and various crop substitutions for typical cash grain farm, 
1960 
Unit Soybeans Wheat Oats 
to to to 
Com Com Com 
Item Col. 1 Col. 2 Col. : 
Crops harvested: 
Com for grain Acre 1.0 1.0 1.0 
Wheat do. 0.0 —1«0 0.0 
Oats do. 0.0 0.0 -1.0 
Soybeans do. -1.0 0.0 0.0 
Alfalfa do. 0.0 0.0 0.0 
Clover do. 0.0 0.0 0.0 
Production per enterprise: 
Com for grain Bushel 80.4 80.4 80.4 
Wheat do. 0.0 -34.0 0.0 
Oats do. . 0.0 0.0 -60.3 
Soybeans do. -30.0 0.0 0.0 
Alfalfa do. 0.0 0.0 0.0 
Clover do. 0.0 0.0 0.0 
Cash input per crop: 
Com for grain Dollar 41.1 41,1 41.1 
Wheat do. 0.0 -21,9 0.0 
Oats do. 0.0 0,0 -18,1 
Soybeans do. -22.9 0,0 0.0 
Alfalfa do. 0.0 0.0 0.0 
Clover do. 0.0 0.0 0.0 
Noncash input per crop: 
Com for grain do. 18.5 18.5 18.5 
Wheat do. 0.0 -17,2 0.0 
Oats do. 0.0 0.0 -17.2 
Soybeans do. -17,6 0,0 0.0 
Alfalfa do. 0,0 0,0 0.0 
Clover do. 0.0 0,0 0,0 
Total labor used: Hour 2,4 3,2 3.7 
Operator and family do. -0.3 
-1.1 -1.9 
Hired do. 2.7 4.3 5.6 
Total cash receipts: Dollar 14.5 22.1 43.7 
Crops do. 14.4 22,1 43.7 
Com for grain do. 79.6 79,6 79,6 
Oats do. 0.0 0,0 -35,9 
Wheat do. 0.0 -57.5 0,0 
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Alfalfa Clover Wheat Oats Alfalfa 
to to to to to 
Corn Com Soybeans Soybeans Soybeans 
Col. 4 Col. 5 Col. 6 Col. 7 Col. 8 
1.0 1.0 1.0 0.0 0.0 
0.0 0.0 -1.0 0.0 0.0 
0.0 0.0 0.0 -1.0 0.0 
0.0 0.0 1.0 1.0 1.0 
-1.0 0.0 0.0 0.0 — 1.0 
0.0 -1.0 0.0 0.0 -1.0 
80.4 80.4 0.0 0.0 0.0 
0.0 0.0 -34.0 0.0 0.0 
0.0 0.0 0.0 -60.3 0.0 
0.0 0.0 20.0 20.0 20.0 
-2.0 0.0 0.0 0.0 -2.0 
0.0 -2.1 0.0 0.0 0.0 
41.0 41.0 0.0 0.0 0.0 
0.0 0.0 21.9 0.0 0.0 
0.0 0.0 0.0 -18.1 0.0 
0.0 0.0 22.9 22.9 22.9 
-24.8 0.0 0.0 0.0 -24.8 
0.0 -26.3 0.0 0.0 0.0 
18.5 18.5 0.0 0.0 0.0 
0.0 0.0 17.2 1.0 0.0 
0.0 0.0 0.0 -17.2 0.0 
0.0 0.0 17.6 17.6 17.6 
-17.6 0.0 0.0 0.0 -17.6 
0.0 -18.0 0.0 0.0 0.0 
1.3 1.1 0.8 1.3 -1.2 
-3.0 -3.1 -0.8 -1.6 -2.8 
4.2 4.2 1.6 2.9 1,6 
39.7 38.7 7.7 29.2 25.3 
39.7 38.7 7.7 29.2 25.3 
79.6 79.6 0.0 0.0 0.0 
0.0 0.0 0.0 -35.9 0.0 
0.0 0.0 
-57.5 0.0 0.0 
Table 15. (Continued) 
Unit Soybeans Wheat Oats 
to to to 
Corn Com Com 
Item Col. 1 Col. 2 Col. 3 
Soybeans Dollar -65.1 0.0 0.0 
Kay do. 0.0 0.0 0.0 
ACP Government payments do. 0.0 0.0 0.0 
Feed grain program do. 0.0 0.0 0.0 
Total Government payments do. 0.0 0.0 0.0 
Total cash receipts do. 14.5 22.1 43.7 
Gross farm income do. 14.4 22.1 43.7 
Total seed bought: do. 0.9 -.4 0.5 
Silage do. 0.0 0.0 0.0 
Hybrid com do. 1.9 1.9 1.9 
Hybrid milo do. 0.0 0.0 0.0 
Soybeans do. -1.0 0.0 0.0 
Oats do. 0.0 0.0 -1.5 
Wheat do. 0.0 -2.3 0.0 
Alfalfa do. 0.0 0.0 0.0 
Clover do. 0.0 0.0 0.0 
Bromegrass do. 0.0 0.0 0.0 
Idle land do. 0.0 0.0 0.0 
Garden do. 0.0 0.0 0.0 
Fertilizer do. 9.6 7.8 9.6 
Limestone do. 0.0 0.0 0.0 
Rock phosphate do. 0.0 0.0 0.0 
Total fertilizer do. 9.6 7.8 9.6 
DDT do. 0.3 0.3 0.3 
2- 4D do. 0.1 0.1 0.1 
Twine do. 0.0 -0.3 -0.3 
Seed cleaning and treating do. 0.1 -0.1 -0. 2 
Seed inoculation do. -0.1 0.0 0.0 
Total supplies do. 0.2 -0.1 -0.1 
Tractors do. 0.7 1.6 1.6 
Trucks do. 0.0 0.0 0.0 
Autos do. 0.0 0.0 0.0 
Other machinery repairs do. 0.0 0.0 0.0 
Gas for auxiliary engine do. -0.1 -0.1 -0.2 
Total operating cost : do. 0.7 1.6 1.5 
Cora shelling do. 1.5 1.5 1.5 
Ml Ik hauling do. 0.0 0.0 0.0 
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Alfalfa Clover Wheat Oats Alfalfa 
to to to to to 
Corn Com Soybeans Soybeans Soybeans 
Col. 4 Col. 5 Col. 6 Col. 7 Col. 8 
0.0 0.0 65.1 65.1 65.1 
-39.9 -40.9 0.0 0.0 -39.9 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
39.7 38.7 7.7 29.2 25.3 
39.7 38.7 7.7 29.2 25.3 
0.7 -0.2 -1.3 -0.5 -0.2 
0.0 0.0 0.0 0.0 0.0 
1.9 1.9 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 1.0 1.0 1.0 
0.0 0.0 0.0 -1.5 0.0 
0.0 0.0 -2.3 0.0 0.0 
-1*2 0.0 0.0 0.0 -1*2 
0.0 -2.1 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
9.6 9.6 -1.8 0.0 0.0 
0.0 -0.0 0.0 0.0 0.0 
0.0 -0.0 0.0 0.0 0.0 
9.6 9.6 -1.8 0.0 0.0 
0.3 0.3 0.0 0.0 0.0 
0.1 0.1 0.1 0.0 0.0 
-1.4 -1.4 -0.3 -0.3 -1.4 
0.0 0.0 -0.1 —0. 2 0.0 
-0.0 -0.0 0.1 0.1 0.1 
-1.0 -1.1 -0.3 -0.4 -1.3 
0.7 0.6 0.9 0.9 -0.1 
0.0 0.0 0.0 0.0 0.0 
0,0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
-0.2 -0.2 
-0.1 -0.2 -0.2 
0.5 0.4 0.8 0.7 -0.2 
1.5 1.5 0.0 0.0 0.0 
0.0 0,0 0.0 0.0 0.0 
Table 15. (Continued) 
Unit Soybeans Wheat Oats 
to to to 
Com Corn Corn 
Item Col. 1 Col. 2 Col. 3 
Livestock hauling Dollar 0.0 0.0 0.0 
Grain hauling do. 0.4 0.4 0.2 
Total contract cost do. 1.9 1.9 1.7 
Farm building expense do. 0.0 0.0 0.0 
Fence expenses do. 0.0 0.0 0.0 
Hired labor do. 2.8 4.4 5.8 
Miscellaneous expense do. 0.0 0.0 0.0 
Total cash expenses do. 16.1 15.2 19.9 
Total £^rm eaçenses do. 16.1 15.2 19.9 
Net farm Income do. 
-1.7 6,9 23.8 
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Alfalfa Clover Wheat Oats Alfalfa 
to to to to to 
Com Com Soybeans Soybeans Soybeans 
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Table 15. (Continued) 
Unit Clover Oats 
to to 
Soybeans Wheat 
Item Col. 9 Col. 10 
Crops harvested : 






Production per enterprise: 






Cash input per crop: 






Noncash input per crop: 






Total labor used: Hour 
Operator and family do. 
Hired do. 
Total cash receipts : Dollar 
Crops do. 
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Table 15. (Continued) 
Unit Clover Oats 
to to 
Soybeans Wheat 
Item Col. 9 Col. 10 
Soybeans Dollar 65.1 0.0 
Hay do. -40.8 0.0 
ACP Government payments do. 0.0 0.0 
Feed grain program do. 0.0 0.0 
Total Government payments do. 0.0 0.0 
Total cash receipts do. 24.3 21.6 
Gross farm income do. 24.3 21.5 
Total seed bought : do. -1.1 0.9 
Silage do. 0.0 0.0 
Hybrid com do. 0.0 0.0 
Hybrid milo do. 0.0 
Soybeans do. 1.0 0.0 
Oats do. 0.0 -1.5 
Wheat do. 0.0 2.3 
Alfalfa do. 0.0 0.0 
Clover do. -2.1 0.0 
Bromegrass do. 0.0 0.0 
Idle land do. 0.0 0.0 
Garden do. 0.0 0.0 
Fertilizer do. 0.0 1.8 
Limestone do. -0.0 0.0 
Rock phosphate do. -0.0 0.0 
Total fertilizer do. -0.0 1.8 
DDT do. 0.0 0.0 
2-4D do. 0.0 0.0 
Twine do. -1.4 0.0 
Seed cleaning and treating do. 0.0 -0.1 
Seed inoculation do. 0.1 0.0 
Total supplies do. -1.3 -0.0 
Tractors do. -0.1 0.0 
Trucks do. 0.0 0.0 
Autos do. 0.0 0.0 
Other machinery repairs do. 0.0 0.0 
Gas for auxiliary engine do. -0.3 -0.2 
Total operating cost : do. -0.3 -0.1 
Corn shelling do. 0.0 0.0 













































































































































































































Table 15. (Continued) 
Unit Clover Oats 
to to 
Soybeans Wheat 
Col. 9 Col. 10 
Livestock hauling Dollar 0.0 0.0 
Grain hauling do. 0.2 -0.2 
Total contract cost do. 0.2 -0.2 
Farm building expense do. 0.0 0.0 
Fence expense do. 0.0 0.0 
Hired labor do. 1.6 1.4 
Miscellaneous expense do. 0.0 0.0 
Total cash expense do. 0.1 -35.3 
Total farm expense do. 0.1 4.7 
Net farm income do. 24.2 16.9 
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Alfalfa Clover Alfalfa Clover Clover 
to to to to to 
Wheat Wheat Oats Oats Alfalfa 
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Total cash receipts are the next data to be calculated for the 
farm. Table 15 shows the net change in total receipts along with the 
change in receipts for each crop. The fact that total cash receipts 
are the same as total crop receipts means no other farm sales occurred 
and that crop receipts equal gross cash income as well. Positive values 
for total cash receipts indicate the substitutions increased gross 
income by that amount, A negative value indicates gross income was 
reduced. A positive value always appears for a cash crop that was 
increased and is equal to the yield per acre valued at the market price. 
A negative value always appears for the crop that is being reduced and 
is equal to the yield given up valued at its market price. By observing 
the absolute values, an ordering of the value of production per acre of 
crop can be made. Com has the highest value at $79.55 followed by 
soybeans at $65.11, wheat at $57.45, alfalfa and clover at about $40.00 
and oats at $35.90. Total cash receipts increase with all substitutions 
where corn acreage is raised with the largest increase occurring for the 
change of one acre of oats to corn. The effect of the other substitu­
tions depends on the relative magnitude of each crop's value of pro­
duction per acre. Substituting soybeans for the other crops except 
corn causes cash receipts to increase. Similarly, substitution of 
wheat for oats, alfalfa and clover and substitution of legume for oats 
all raised cash receipts. 
Noncash income items did not change so gross receipts and total 
farm income varied the same. The profitability of the various substi­
tutions between crops can now be assessed if the production costs are 
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considered. The com enterprise produces the most income but it also 
has the highest cash and noncash Input per acre. In decreasing order 
of production cost, corn is followed by clover, alfalfa, soybeans, wheat 
and oats. Some of the production costs causing corn's high value are 
shown to be seed (except for wheat), fertilizer, chemical and tillage 
requirements. By comparing production costs and enterprise income, 
the net income per acre of each crop can be computed. As one acre of 
land is substituted from one of the other crops considered to corn, net 
farm income increases $23.79 for the oats reduction, $22.49 and $22.43 
increase for alfalfa and clover hay reduction, $6.92 for wheat reduction 
and $1.68 decrease for a soybean reduction. The order is the same as 
the one found for gross farm income comparisons except that the substi-
tion of soybeans to com is not profitable under the yields of 30 and 
81 bushels respectively. The order of most profitable crop enter­
prise is soybeans first followed by corn, wheat, legumes and oats. 
Therefore, all substitution of one acre of the crops considered to 
soybeans will increase profit. The profitability of other combinations 
are the same as before except for corn-soybean substitutions. 
The above ordering is not stable and can be altered by small 
changes in yields and prices paid or received. For example, the $1.68 
change in profit from a one-acre change from corn to soybeans could be 
altered by a two-bushel change in either's yield, a 3o increase in corn 
price or a 6ç decrease in soybean prices and a host of production costs 
that favor one crop over the other. 
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The relationships discussed between enterprises can be performed 
for large and small enterprise sizes by use of the size function sub­
routine of the model. Thus, effects of scale economies for one enter­
prise over another can be incorporated into the enterprise analysis. 
An example of one application for this capability would be the genera­
tion of data for regional linear programming problems. Once the typical 
enterprise coefficients were known for an area, coefficients for other 
enterprise sizes could be estimated. 
Farm Policy Analysis 
For a model to be useful in this area it should be quick in 
terras of computation time and inexpensive to use. In addition, the model 
must be general enough to adapt to changing conditions and needs. The 
model presented meets many of these objectives as shown previously. 
More specifically, since the model simulates the cost and return 
structure of a farm, it can be adapted to most situations by changing 
the parameters, i.e., farm size, land use, etc. More specific adjust­
ments can be made by changing a decision variable for prices paid for 
input or prices paid or received for livestock. Management ability 
also can be adjusted for various levels. 
An example where the model could be used as an aid or tool would be 
to deal with questions like what is the effect of the feed grain program 
on a typical cash grain farmer. The objective would be to compare the 
cost and returns computed from a given set of resources with and without 
the feed grain program restrictions. This question would most likely be 
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asked when the program was initiated in 1961, Therefore, cost and 
return data for 1961 presented in table 11 of the previous section and 
in column 1 of table 16 will be the starting point. This data repre­
sents a typical cash grain farmer's participation level in the program 
and the resulting cost and return for the representative resource 
structure. The effect of the feed grain program on a typical operator 
of a cash grain farm is assumed to be two fold. One aspect is a change 
in land use due to acreage restrictions and the other is a price 
support and acreage diversion payment. 
To compute the nonparticipating farm the 1961 resource and input 
data are used except for 1960 land use and the elimination of program 
payments. The cost and return data generated under these assumptions 
on the typical cash grain farm in 1961 are shown in column 2 of table 
16. 
Since crop acreages were higher without the feed grain program, 
production, receipts, and expenses were also higher. Gross income was 
increased by $69 as increased crop receipts exceeded the $1032 loss of 
Government payments. The increase in expenses from the larger crop 
acreages inundated the small increase in gross receipts and resulted 
in a net income difference of $633.00 in favor of the farm participating 
in the farm program. This difference could be decreased by assuming 
that the substitution of oats and hay acreage to soybeans and wheat 
would have occurred without inauguration of feed grain program. 
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Table 16, Comparison of a participating and nonparticipating cash grain 
farmer in 1961 feed grain program 
Non-
Participating participating 
Item Farm Farm Differences 
Crops harvested : 

















Cash inputs per acre: 
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Item Farm Farm Differences 
Non cash inputs per crop ; 
Corn for grain 1,702.0 2,257.7 -555.7 
Wheat 486.5 454.0 32.5 
Oats 148.9 207.3 -58.4 
Soybeans 1,200.4 1,016.8 183.6 
Hay 348.1 380.5 -32.4 
Net income per acre: 
Corn for grain 30.6 30.6 0.0 
Wheat 40.9 40.9 0.0 
Oats 1.83 1.83 0.0 
Soybeans 28.6 28.6 0.0 
Hay -2.79 2.79 0.0 
Total labor used 2,239.3 2,397.0 -167.7 
Total labor hired 285.9 416.7 -130.8 
Total farm capital: 110,559.00 110,559.00 0.0 
Land and buildings 100,076.00 100,076.00 0.0 
Machinery and equipment 9,780.00 9,780.00 0.0 
Livestock 372.00 372.00 0.0 
Crops 371.00 371.00 0.0 
Total cash receipts; 17,631.00 18,732.00 -1,101.00 
Crops : 16,303.00 18,436.00 -2,133.00 
Com for grain 8,404.00 11,191.00 -2,787.00 
Oats 292.00 419.00 -127.00 
Wheat 2,239.00 2,089.00 150.00 
Soybeans 4,614.00 3,905.00 709.00 
Hay 754.00 832.00 -78.00 
Cattle and calves 0.0 0.0 O'O 
Hogs and chickens 0.0 0.0 0.0 
Feed grain program 1,032.00 0.0 -1,032.0C 
Gross farm income 18,709.00 18,778.00 -69.00 
Seed bought 376.77 429.49 -52.72 
Fertilizer 1,227.00 1,548.00 -321.00 
Supplies 117.69 140.46 -22.77 
Mach. operating cost 1,643.00 1,731.00 -88.00 
Contract cost 222.00 284.00 -62.00 
Cash expenditures 8,903.00 9,605.00 -702.00 
Total farm expense 7,965.00 8,667.00 -702.00 
Net farm income 10,744.00 10,111.00 633.00 
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Adaptability of Computer Model 
to Other Farm Types 
One of the objectives of this study was to maintain comparability 
with other series and to make all computer programs sufficiently general 
to accommodate the other series. To test the adaptability of the 
computer program, the hog-beef fattening farm was selected to be used. 
The primary reason for selecting the hog-beef fattening farm was the 
large livestock enterprises which were not present on the cash grain 
farm. 
The procedure to accomplish this objective was to rework existing 
data for the hog-beef fattening farm into the format required by the 
computer model. New data had to be formulated for the cost and return 
by enterprise computations. 
To check the accuracy of the computerized cost and return model, 
a comparison of published cost and return data for the hog-beef fat­
tening farm type with data outputted by the computer is shown in 
table 17. 
The slight difference in values between the published data and 
the computer output is generally due to the greater precision of the 
computer program over the regular hand computations. Since the net 
income generated by the computerized output is within $2,00 of the 
estimates obtained by regular procedures, the model will be deemed 
acceptable for use with farm types having livestock enterprises. 
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Table 17. Hog-beef fattening farms, corn belt : organization, produc­
tion, costs and returns, 1960, with comparisons 
% 
Item Unit Published Conçuter Difference 
Land in farm Acre 255 255 0 
Cropland harvested do. 195 194=58 -0,21 
Crops harvested: 
Com for grain do. 102.4 102.39 -0.01 
Corn for silage do. 10.2 10.20 0 
Oats do. 37.0 36.99 -0.03 
Soybeans do. 9.6 9.60 0 
Hay do. 35.4 35.40 0 
Crop yields/harvested acre: 
Com for grain Bushel 64.7 64.70 0 
Com for silage Ton 11.9 11.90 0 
Oats Bushel 45.8 45.80 0 
Soybeans do. 27.2 27.20 0 
Hay do. 2.4 2.40 0 
Livestock on farm, Jan. 1: 
All cattle Number 60.7 60.70 0 
Cows & heifers do. 2.0 2.0 0 
Purchased feeder cattle do. 55.4 55.40 0 
Pigs raised do. 244 244.26 0.11 
Tractors on farm do. 2,43 2.43 0 
Total labor used Hour 3,765 3,765.58 0.02 
Operator and family do. 3,284 3,284.00 0 
Hired do. 481 481.58 0.12 
Total farm capital, Jan. 1 Dollar 102,170.00 102,178.81 0.009 
Land and buildings do. 73,180.00 73,185.00 0.007 
Machinery and equipment do. 9,040.00 9,044.00 0.004 
Livestock do. 12,530.00 12,525.50 -0.04 
Crops do. 7,420.00 7,424.44 0.06 
Total cash receipts do. 23,386.00 23,387.02 0.00 
Crops do. 672.00 674.90 0.43 
Cattle and calves do. 14,219.00 14,216.73 -0.02 
Hogs do. 8,184.00 8,184.11 0.00 
Other Is. & Is* products do. 142.00 142.29 0.20 
Other, Incl. Gov, payments do. 169.00 169.00 0 
Value of perquisites do. 887.00 886.41 -0.07 
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Table 17. (Continued) 
% 
Item Unit Published Conçuter Difference 
Change in inv,, crops & Is. Dollar 1,382.00 1, 380.16 -0,13 
Gross farm income do. 25,655,00 25, 653.59 -0,01 
Total cash expenditures do. 19,111,00 19, 111.93 0,00 
Feed purchased do. 3,203,00 3. 204.00 0,03 
Livestock expense do. 8,955,00 8, 822.80 -1,48 
Fertilizer and lime do. 763,00 762,71 -0,04 
Other crop expense do. 832.00 831.37 -0,08 
Machinery do. 3,035.00 3, 036.08 -0,04 
Farm buildings & fences do. 595.00 594.68 -0,05 
Labor hired do. 534.00 534.55 0,10 
Taxes do. 939.00 939.41 0.04 
Other do. 255,00 254.23 -0,30 
Inventory adj., mach. & bldg. do. -140,00 140,00 0 
Total operating expenses do. 18,971,00 18, 971,93 0,00 
Net farm income do. 6,683,00 6; 681,66 -0,02 
Capital charge current rates do. 6,382,00 6, 382,50 0,01 
Return/hour, operator & fam. do. .09 ,09 0 
Capital charge, 4.1 percent do. 4,441.00 4, 441,10 0,00 
Return/hour, operator & fam. do. ,68 .68 0 
INDEX NUMBERS (1957-59 = 100); 
Gross farm income 101 101.115 0,11 
Net farm income 71 71.069 0,10 
Net farm production 102 102,472 0,46 
Crop yields/acre 97 96,666 -0.34 
Production/hour of man labor 102 102,138 0.14 
Production/unit of input 98 98,465 0.47 
Operating expense/unit of production 111 110,727 -0.25 
Total cost/unit of production 108 108,112 0,10 
Power and machinery (quantity) 103 103,133 0,13 
Prices received for products sold 94 94,176 0.19 
Prices paid, incl, hired labor 107 106,806 -0.18 
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CHAPTER IX. CCMPARISON OF CURRENT 
BUDGETING PROCEDURES AND COMPUTERIZED MODEL 
Cost and return information by farm type is developed annually 
by the U.S. Department of Agriculture. The series of data for a 
particular farm type represents the modal farm size and how the 
farm has changed over time. All series are structured and com­
puted so that the data generated will be comparable between farm 
types. 
The series are calculated by hand-budgeting the aggregate in­
puts and outputs of an individual farm. The data generated are for 
the entire farm and are not broken down by enterprise. These factors 
made the use of the series as a tool in analysis of farm problems 
time consuming and somewhat inflexible. 
The first objective of the study was to develop a generalized 
computer program capable of tabulating and analyzing the cost and 
return series. This was accomplished and tested by duplicating the 
data generated by the hand-budgeting procedure for a cash grain farm 
type and a livestock farm type. This program can be termed a simu­
lator model in that it mathematically defines the cost and return 
structure of a farm. 
One benefit obtained in mathematically defining the cost-and-
return structure is that all input data and interrelationships must 
be specified. If the model is to be general in application, the 
inputs that are used in several enterprises can no longer be 
entered as one aggregate figure but must bç allocated among the 
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different uses. Similarly, it is not possible for the researcher to 
aggregate several effects together and input a combined effect. The 
use of the computer routine also demands that the input data be organ­
ized in a definite format with comparable units. 
The use of a computer program to confute all the cost and return 
series published by the U.S. Department of Agriculture insure compar­
ability in computation procedures® Input data would also be standard­
ized among all series. Thus providing a "data bank" of conqjarable 
information across all typical farm types in the 48 states. By using 
the size routine in the model, the data bank could be expanded to 
include both the input and output information by farm size within a 
type of farm. 
The capability of the model to generate the input data necessary 
for the calculation of the cost and return estimates over a range of 
farm sizes, has increased the potential uses of the cost and return 
series. The computation of data by farm size has not been feasible 
under current budgeting procedures because of the amount of time re­
quired to perform the task. 
The capability of the computerized model to compute cost and 
return estimates by enterprise Increases the usefulness of the series. 
The addition of enterprise data allows a more complete analysis to 
be made of the data. Enterprise by enterprise comparisons are pos­
sible in addition to studying their combined effect on total farm 
income. The profitability of each enterprise can be measured and 
comparisons made between enterprises over time. The availability 
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of input and output data by enterprise increases the applicability 
of the data in other research uses. 
The computerized model has more flexibility than the hand bud­
geted procedures. The computer program will automatically adjust 
the input data and reconçute the cost and return estimates for 
changes in farm acreage, land use, crop yields independently of 
management, prices received for crops, prices received for livestock, 
prices paid for production inputs, management level, and changes in 
livestock enterprise levels. Moreover, the time required to compute 
these changes are seconds of computer time rather than weeks of 
clerical time. 
The flexibility and application of the model to farm oriented 
problems are limited mostly by the researchers imagination. The 
size routine was used in this study to determine the dollar value 
of resources being used by farm operators of cash grain farms to 
achieve various levels of earnings for their labor and management. 
Ratios like the amount of farm sales to operator earnings can be 
computed by farm size. The effect of price changes, farm programs, 
taxes, interest rates, etc. on each of these measures could be 
assimulated by changing the applicable input data and rerunning the 
program for each change desired. 
The current cost and return procedure depicts how a specified 
farm type of a typical size changes over time. For annual and 
longer time span analyses, there is a substantial mixing of the 
effects on the series from farm size changes and other factors. 
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The cœnputerized model can be used to isolate the effects of these 
separate factors. The procedure followed in this study was to break 
down and isolate the effects of the major factors in an annual com­
parison which had been published by the U.S. Department of Agriculture. 
The earliest year in the two-year period was taken as the base year. 
Then data for the following year was substituted into the data set 
on a factor by factor basis. The cost and return series was confuted 
for each major factor change. These factors were farm acreage, land 
use, yields, and prices. 
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APPENDIX B 
COMPUTER PROGRAM FOR COST AND RETURN MODEL 
//STATTl JOB *00841,TIME=2tSIZE=128K,LINES=5K«tROSENBERRY 
//SI EXEC FORTG,TIME.F0RT=3,REGION.F0RT=128K,LINES=5,TIME,G0=2t 1 
// REGION.G0=96K 
//FORT.SYSIN DO * 
COMMON A(70,10)tW(66,10),P(255),IW{25),OUT(55),XIN(37),FOUT(25) 


















DO 5440 1=1,107 
READ(1,5441) (W(I,J),,10>,(IW(J>,J=1,8) 
S4ai PQRMâTdOfta.tlH 
5440 WRITE(16) ( W< I, J), J=l, 10), ( IWUI, J=l,Q I 
307 WRITE (3,1) 
1 FORMAT (IHl»60X,'BEGIN EXECUTION') 
READ(1,5443) A1,IT,NSUB 
5443 F0RMATi.A4,3X,Il,I2) 
IF(A1.NE.A2) STOP 6 
IF(IT.EQ.O) STOP 
00 5417 1=1,61 
DO 5417 J=l,10 
5417 A(I,J)=0.0 
DO 5413 1=1,255 
5413 p( n=o. 0010 
DO 5414 1=1,25 0011 
IW(I)=0 0012 
5414 FOUTCI)=0. 0013 
DO 5415 1=1,55 0014 
5415 OUTd ) = 0. 0015 
DO 5416 1=1,37 0016 
5416 XIN(I)=0. 0017 
C INPUT AND CROP COMPUTATION 0018 
READ (1,2) TL,CL,PL,FL,NCRS,SGPUR 4 0019 
2 FORMAT (4F8.0,I8,F8.0) 0020 
READ (1,3) (P(I),I=1,205) ,(P (I),1=221,255) 0021 
3 FORMAT (10F8.2) 7 0022 
DO 5442 1=1,12 
READ(1,45) (W(N,9),N=1,23) 
5442 WRITEdT) ( W(N,9) ,N=1,23) 
45 FORMATdOFS.2) 
READ (1,350) ((A(I,J),J = l,10) ,1 = 1, 4) 7A1 0023 
350 FORMAT (10F8.0) 7AL 0024 
READ (1,4603) (A(8,J),J=1,10) 0025 
4603 FORMAT (10F8.0) 0026 
DO 17 1=1,66 0027 
17 READ (1,4) (W(I,J),J=1,10) 0028 
WRITE (10) ((W(I,J), J=l,10), 1=1, 66) 0029 
REWIND 10 0030 
2222 WRITE (3,2004) (P(K),K=1,205) ,(P(J),J=221,255) 0031 
2004 FORMAT (1H0,15F7.2) 0032 
WRITE (3,2002) (I,( W(I,J » , J=1,10) ,1=1,66) 0033 
4 FORMAT (10F8.0) 9 0034 
2002 FORMAT CO WR*,I3,2X,10F11.4) 0035 
A(59,1)=A(2,1) 9A4 0036 
A(59,2)=A(2,5) 9A5 0037 
A(59,3)=A(2,3) 9A6 0038 
A(59,4)=(A(2,6)+A(2,7))/2.0 0039 
A(59,5)=TL 9A8 0040 
PL=PL*TL 10 0041 
CL=CL*TL 11 0042 
FL=FL*TL 
DO 5 J=1,NCRS 
A(9,J)=CL*A(1,J) 
5 AdO, J)=A(9,J)*A(2,J» 
C NFCIP FOR PARTICULAR MODEL 
NFCIP=23 
JJW=0 
DO 6 J=1»NCRS 
DO 7 1=1,NFCIP 
JJW=JJW+1 
7 IW(n = IJW{JJW) 
A(11,JÎ=0. 











DO 4600 1=2,12 








DO 9 I=1,NCRS 
ANCWT=ANCWT + A(9,I)*W(4,I) 
CFRT=CFRT + A{9,I)*W(4,I)*P(I+201) 
RPTN=RPTN+A(9,I)»W(5,I) 
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SUBROUTINE SETUP (N) IS 





IF (N-37) 4,3,3 2S 
4 DO 1 1=1,N 3S 














1 W(I+17,5)=A(K7,K8) 18S 
RETURN 19S 
3 M=0 






WRITE (3,7) (XIN(M),M=1,N) 
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DO 22 J=4,9 224 
22 A(31,3)=A(31,3)+A(29,J) 225 
A(31,3)=A(31,3)+A(30,1)+A( 30f2) + A(30,6)+A( 30,8)-»-A(3C,10) + A(3X,l)+ 2 26 





IF (A(29,10)) 148,147,148 231A1 
147 WRITE (3,149) 231A2 
149 FORMAT («0 A. U. OF HOGS =0 AS DIVISOR') 231A3 
STOP 4 231AL 
148 A(31,8)=A(31,7)/A(29,10) 232 
C END 
C PIGS - BEGIN CHICKENS 
N0C=N0+3 233 
GO TO 242 ^ 
1003 WRITE (3,1501) 232A1 % 
1501 FORMAT CO ****** PIG COMPUTATION SKIPPED') 232AL 
N0C=N0+3 
242 IF (W(N0C,1)) 1004,1005,1004 233AL 








IF (P(107)> 152,153,152 
153 WRITE (3,158) 241A1 
158 FORMAT CO P(1C7)=0 AS A DIVISOR ***') 241A2 
STOP 5 241AL 
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IF {A(34f7)) 156, 157,156 
157 WRITE (3,131) 273A2 
131 FORMAT CO A. U. IN POULTRY IS ZERO DIVISOR') 273A3 





SUBROUTINE SECND( NCRS, SGPUR,CFRT,ANCWT,RPTN,ALIMTN, 
1PFRT,BCFRT,CRP,BCRP»CLIM,BCLIM,NCCTN3,NFCIP,N4,N1,N2, 
2THGSD,TCS0,TBCSD,NOCtNO,OVCtANPOP,WWtNSUB,IT,I CCS,T,UtY) 
COMMON A(70,10)»W(66,10),P(255)tIW(25),OUT(55)»XIN(37)tFOUT(25) 1 000 
COMMON TL, CL, FL, PL 
IF(ICCS.EQ.3) GO TO 1005 
156 A(35,8)=A(35,7)/A(34»7) 274 
A(35,9» = (A( 10,2)/3. )+A(10,6» + Aa0t7) 2 75 
END CHICKENS 
BEGIN TABLE 5 
GO TO 243 
1005 WRITE (3,1502) 274A1 










A(36,6)=W(N0C+3,9)+A(35,9)-(A(6,l)) *(l.+W(NOC+2,5)) 284 
160 DO 23 J=l,6 285 
IF {A(36,J)) 24,25,25 286 
24 A(37,J)=0. 287 
GO TO 23 288 
25 A(37,J)=A(36,J) 289 
23 CONTINUE 290 
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DO 11132 1=1,8 
A(6,4)=A(6,4)+A(16,I)*P(I+220) 
11132 A(6,5)=A(6,5)+A(16,I)*P(I+235) 
IF (P(113)) 11133,11134,11133 
11133 A(6,4)=A(6,4)+A(30,4)*P(229)+(A(31,9)+A(31,10))*P(230) 
A(6,5)=A(6,5)+ A(30,4)*P(231)+(A(31,9)+A(31,10))*P(235) 
GO TO 11135 
11134 WRITE (3,11136) 
11136 FORMAT CO P(113)=0 AS DIVISOR') 
STOP 20 
11135 WRITE (3,11123) (W(N,10),N=1,22) 
11123 FORMAT CO MULTIPLIERS'/('0',10F12.3)) 
WRITE (3,11116) 
11116 FORMAT CO MONTHLY INPUT VALUES') 
REWIND 17 
A(53,4)=0. 479 
DO 44 K=l,12 480 
W(K,8)=0. 481 
READ(17) (W(N,9),N=1,23) 
45 FORMAT (10F8.2) 483 
WRITE (3,11117) K,(W(N,9),N=1,23) 
11117 FORMAT CO MONTH • , 12 , • INPUT'/CO',15F7.2 ) ) 
DO 46 J=l,22 484 
46 W(K,8)=W(K,8)+W(J,9)*W(J,10) 485 
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IF (P(202)) 185,186,185 
186 WRITE (3,188) 
188 FORMAT («0 ONE OF PRICE OF EQUIP P(128,133,164,149,ORl52)=0») 
STOP 15 
185 A(55,5)=W(N0C+8,1)/P(202) 
IF (P(133)) 187,186,187 
187 A(55,6)=W(N0C+8,2)/P(133) 
IF (P(142)) 189,186,189 
189 A(55,7)=W(N0C+8,3)/P(142) 
IF (P(149)) 191,186,191 
191 A(55,8)=W(N0C+8,4)/P(149) 































































SUBROUTINE THIRD* NCRS,SGPUR,CFRT,ANCWT,RPTN,ALIMTN, 
1PFRT,BCFRT,CRP,BCRP,CLIM,BCLIM,NCC,N3,NFCIP,N4,N1,N2, 
2THGSD,TCSD,TBCSD,N0C,N0,0VC,ANP0P,WW,NSUB,IT,ICCS,T,U,Y) 
COMMON A(70,10),W(66,10),P(255),IW(25),OUT(55),XIN(37),FOUT(25) 1 0001 
COMMON TL, CL, FL, PL 0002 
DO 1999 1=1,61 
1999 WRITE (3,1202) I, (A(I,J),J=1,101 
1202 FORMATCO RA', 13,10F9.2 ) 
WRITE (3,50) TL,FL,PL,CL 541 
50 FORMAT (1H1,T17,'UNITS',/IH ,'LAND IN FARM•,T18,'AC',F10.2,/IH , 542 
1'FARMSTEAD',T18,'AC',FIG.2,/IH ,'PASTURE, ETC.',T18,'AC',FIO.2, 543 
2/lH ,'CROPLAND',T18,'AC ,FIO.2,/IHO,'DISTN BY CROP',T26,'CORN', 544 
3T34'CSILAGE',T46,'SBEAN',T55,'WHEAT',T66,'OATS',T77,'ALF',T86, 55 
4*CLVR',T96,'IDLE',T106,'ROTP',T115,'GSORG') 546 
WRITE (3,51) (A(9,J),J=1,10J,(A(2,J),J=1,10),(A(10,J),J=1,1C) 547 
51 FORMAT (IH ,'ACREAGE',T18,'AC,lOFlO.2,/IH ,'CROP YIELDS',T18, 548 
I'BU',lOFlO.2,/IH ,'PRODUCTION',T18,'$',lOFlO.2) 549 
DO 52 J=l,10 550 
52 A{2,J)=A(2,J)*P(J+38) 551 
















53 FORMAT (IH ,'OUTPUT VALUE' ,T18,•$ ',10F10,2,/1HO, 553 
l'CASH INPUTS/ACRE',T18'$ ',10F10.2,/1H ,'NON CASH I/ACRE',T18, 554 
2'$ ',10F10.2) 555 
WRITE (3,4009) (A(11,J),J=1,10 »,{A{13,J),J = 1,10) 
4009 FORMAT COCASH INPUT/CROP',T18,'$ '.lOFlO.Z/' NON CASH I/CROP*, 
1T18,'$ ',10F10.2/) 
WRITE (3,54) (A(58,J),J=1,10),W(N1,1),(A(16,J), J=l,8) 556 
54 FORMAT(//1HO,'NET INCOME/ACRE',T18,'$ ',10F10.2,////IHO, 557 
1'TOTAL CATTLE*,T20,F10.2,/lHO,• CLASSES 0. E.•,T25,•MKCOW*,T35, 558 
2'BFC0W»,T45,'HEFIER',T55,'YRLG•,T65,'PURYRLG',T75,'CALF',T85, 559 
3'PURCALF',T95,'BULL',T1C5,'MILK',T115,'CREAM'/• NO. CLASSES', 
4T18,»H0»,8F10.2) 561 
WRITE (3,55) A(20,10),A(20,8),A(20,9),A(20,7),A(21,7),A(21,8) 562 
55 FORMAT (IHO,'NUMBER SOLD',T18,'HD»,F19.2,T50,3F10.2T100,2F10.2) 563 
WRITE (3,56) OVC ,A(20,2),A(20,3),A(20,1),A(20,5),A{20,6) 564 
56 FORMAT (IHO,'VALUE OUTPUT',T18,'$ ',FIO.2,T50,3F10.2,T100,2F10.2) 565 
WRITE (3,57) A(17,9),A(22,2),A(22,3),A(22,1),A(22,5),A(22,6) 566 
57 FORMAT (IH ,'CASH RECEIPTS',T18,'$ ',F10.2,T50,3F10.2,TlOO,2F10.2)56 7 
WRITE (3,58) (A(26,J),J=3,6),A(37,9) 568 
58 FORMAT (IH ,'CASH COST CTLE',T18,'$ ',F10.2,/1H , 569 
l'NCASH COST CTTLE',T18,'$ ',FIO.2,//IHO,'TOTAL NET INCOME',T18, 570 
2'$ ',FIO.2,/IHO,'TNI PER AN. UNIT',T18,'$ ',FIO.2,/IHO, 571 
3'CASH RECEIPTS FROM LIVESTOCK ($)',F10.2) 572 
A(1,1)=A(27,1)*W(N0,5) 573 
WRITE (3,59) W(N0,1),W(N0C,1),(A(27,J),J=1,3),A(31,9),A(31,10) 574 
59 FORMAT (IHl ,«TOTAL HOGS',T20,F10.2,T66,•TOTAL CHICKENS',T84, 575 
1F10.2,/1H ,'CLASSES OF HOGS',T18,'HD',T27,'SOW',T37,'HOG',T47, 576 
2'PIG',T60,'CLASSES OF CHICKENS',T82,'HD' ,T91,'HENS OTHER CHICK', 577 
3/lH ,'NO. BY CLASS •,T18,•HD*,3F10.2,T60,•NO. BY CLASS',T82HD',578 
42F10.2) 579 
WRITE (3,60) A(1,1),W(N0C,6),A(27,5),A(32,3),A(27,6),A(32,4) 580 
60 FORMAT (IH ,*SPRING SOWS',T18,'HD',FIO.2,T60,'CHICKS PURCHASED', 581 
1T82,'H0',F10.2,/1H ,*FALL SOWS',T18,'HD',FIO.2,T60, 582 
2'CHICKEN OUTPUT',T82,'LB',F10.2,/1H ,'PIGS RAISED',T18,'HD',F10.2,583 
3T60,'VALUE OF CHICK OUTPUT*,T82$ »,F10.2> 584 
A(1,1)=W(N0+1,1) 585 
WRITE (3,62) A(27,7),A(32,1),A(1,1),A(32,9),A{27,8),A(35,5) 586 
il 
62 FORMAT (1H0,»T0T OUTP RSD HGS',T18,'LB',F10.2,T60,'EGG OUTPUT', 587 
l'DZ',F22.2,/lH ,'PGS PURCHASED•,T18,•HD•,F10.2,T60,» VALUE OF EGG 588 
20UTPUT',T82,'$ ',F1C.2, 589 
3/' TOT PUR. PGS',T18,'LB',F10.2,T68,'CASH COSTST82,•# ',F10.2) 590 
A(1,1)=A(32,9)-A(32,10) 591 
WRITE (3,63) A(28,l»,A(35,6),A(31,3),A(35,7),A(31,6),A(35,8) 592 
63 FORMAT (IH ,'TOT VAL OUTPT»,T18,'$ •,FIO.2,T62,•NON CASH COSTS', 593 
1T82,'$ •,F10.2,/1H ,'CASH COSTS',T18,« $ ',F10.2,T60, 594 
2'NET INCOME CHICKENS',T82,•$ ',F10.2,/1H ,'NON CASH COSTS',TIB, 595 
3'$ ',F10.2,T55,'NET INCOME CHICK PER A. U.',T82,»$ 'FIO.2) 596 
A(1,2»=W(N0C+1C,4) 597 
WRITE (3,64) A(31,7),A(1,1),A(31,8),A(28,3),A(1,2),{A(53,J),J=3,5)598 
64 FORMAT (1H0,'NET INC. FROM HOGS',T18,'$ •,F10.2,T54, 599 
l'TOTAL RECEIPTS CHICKENS',T82,'$ ',F10.2,/IHO,'NET IN/AU OF HGS', 600 
2T18,'$ ',F10.2,/1H0,'TOTAL RECEIPTS HOGS IN DOLLARS',F12.2,///IH ,601 
3'TOTAL TRACTORS',T18,«NO»,FIO.2,/IHO,'TOT LABOR USED',T18,'HR', 602 
4F10.2,/1H , ' HIRED ' , T18 , ' HR» , F10.2 , / IH ,'OPER+FAM ',T18,603 
5'HR',F10.2) 604 % 
WRITE (3,65) A(57,2),A(56,9),A(57,1),A(57,5),A(38,1C),A(38,3) 605 
65 FORMAT (IHO,'TOT FM CAP JAN l',T18,'$ ',F10.2,/1H ,2X, 606 
l'LAND +BLDGS',T18,'$ ',F10.2,/1H ,'MACHINERY +EQUIP',T18,'$ ', 607 
2F10.2,/1H ,'LIVESTOCK',T18,»$ ',F10.2,/1H ,lOX,'CROPS',T18,'$ », 608 
3F10.2,//1H0,'TGT CSH RECEIPTS',T18$ ',F10.2) 609 
WRITE (3,66) A(55,3),A(57,3),A(38,4),A(38,6),A(55,10),A(57,4) 610 
66 FORMAT (IH ,'TOT CASH EXPEND',T18,'$ »,F10.2,/1H ,'NET CASH INCM',611 
1T18,'$ ',FIO.2,/IHO,«VAL OF PREQUIS.',T18,'$ ',F10.2,/1H , 612 
2'CNG C+LS INVEN.',T18,'$ ',F10.2,/1H ,'CNG MACH+BLDG',T18,'$ ', 613 
3F10.2,/1H0,'NET FARM INCOME',T18,'$ ',F10.2) 614 
FIX 
WRITE (3,1010) 
1010 FORMAT Cl ITEM',T52,'Q1',T65,'PI',T82,'QlPl ' ,T97, ' PO' ,T109, 
l'QlPO',/lHO,' SALES') 








vO 00 o 
<"  ^sf- m 
sO ^  
m ^  m 
tn m m 





















m 0 CM • CL 
rH * 0 0 
< »- 0 m OC 
+ 1—4 •—(  ^0 
10 —* 0 — j*. -d" Il U. < 
0 CM m 0 0 00 — 0 CM -?*.«. _l 
f—4 rH tH f-H vO h- r-i 0 0^  0 r4 rH *- X —J 
*• w «» r—4 ITv m —' t-< m vo r4 •1^  — m 0 < 
CM Ou a> m CM r-i O) <- + h- w D- w- w w Q. "5 w tH 
m —» -K- M <- -d- "j-  ^ cn Q. a # Q. CL 0. CL it ». m «-
rH * * — * * * * t-H •. m < 
^n. m <f #» CM fO Q- o. ex a. CL CL CL < m <«»• «4" rf> h-
m >0 • 1 m •  • *  * * * * * * + CM C*1 •• m 0 3 <  ^0 
#»  ^ r-< fO —" + ro m — «"*» » f—4 0^  «* #- e» m «m» w 0 < #-
m m + + 0 + + «H CM m <d- irv »o t-l M m m + ». m in m + Z t-4 <B Z 
+ + o u -0 U U - K *• K + + 0 + + + 0 
f-H o o M 2: 0 0 r- r- h- r- r- 0 r~ vO r-i 0 0 r4 r—H rH 0 Z 0 ri 0 Z 
zz z z m w z z m m m m m m •> m m Z Z Z Z Z Z Z z Ol - M r 1^  X Q. 
3 r—4 nO 3 r-i #H 3 f—4 
2 3 3 3 < II 3 3 < < <t < < < II <t < 3 3 3 3 3 3 3 3 r-4 K— Il m — ro •M» K- II 
Il II II Il II Il II II Il II il II II M II II II II Il II II II II II Ui »• UJ w 
0 Q l/) r- 1- «- CO h-
m «o 00 0» w -i (M m <j- tr> 0 00 M r- 1—4 fvj (T)  ^m vO r- 00 z C7» r-l UJ < UJ < CM r—4 
» ^ ^ sO «» _l vO + h- s 1- s: r- + 
rH f—t i-H 1-4 »h 1—4 CM CM CM CM CM CM CM CM m m  ^ -4" •4-  ^3 «0 -J 1-4 1—1 oc w oc •—1 
0 w UJ II < 0 II OC 0 OC 0 < 0 II 





















72 WRITE (3,7C) (W(I,J),J=1,10),(W(K,J),J=1,5) 
WRITE (3,74) A(36,8),A(36,9) 
74 FORMAT (IHO,«TOTAL LIVESTOCK',T75,F10.2,20X,F1C.2/1 
N=17 
CALL SETUP(N) 
00 76 1=1,3 
K=I+17 
76 WRITE (3,70) (W(I,J),J=1,10),(W(K,J),J=1,5) 
DO 78 1=4,5 
K=I+17 
78 WRITE (3, 4182) (W(I,J),J=1,10) ,W(K,3),W(K,5) 
4182 FORMAT (•0•,10A4,T77,FIO.2,20X,F10.2) 
WRITE (3,4183) 
4183 FORMAT (• ») 
K=23 
WRITE (3,70) (W(6,J),J=1,10),(W(K,J),J=1,5) 
DO 81 1=7,9 
K=I+17 
81 WRITE (3,82) (W(I,J),J=1,10),W(K,3),W(K,5) 
82 FORMAT (IH ,10A4,T77,FIO.2,20X,FIO.2/) 
DO 83 1=10,N 
K=I+17 
83 WRITE (3,7C) (W(I,J),J=1,10),(W(K,J),J = 1,5) 
C=TL*P(166)*W(N0C+11,5) 
D=W(N0C+11,4) 
WRITE (3,4011) C,D 
4011 FORMAT (• HOUSE•,T75,FIO.2,20X,F 10.2) 
WRITE (3,85) A(38,4),A(38,5) 
85 FORMAT (IHO,«TOTAL ALL PREQUISITES',T75,FIO.2,20X,FIO. 
C END OUTPUT PAGE 3 


















A( 1,1G)=A(33,1)*P(127) 696 
N=16 
CALL SETUP (N) 699 
WRITE (3,88) 700 
FORMAT (IHO,'CHANGE IN INVENTORY') 701 
DO 90 1=1,N 702 
K=I+17 703 
WRITE (3,70) (W( I,J),J = 1,10),(W(K,J) ,J=1,5) 704 
WRITE (3,92) A(38,6),A(38,7),A(38,8) ,A(38,9) 705 
FORMAT (IHO,'TOTAL CHANGE',T77,FIO.2 ,20X,F10.2,/1H0, 
NJ 
In 
I'GROSS FARM INCOME•,T75,F10.2,/IHO,•GROSS FARM PRODUCTION',T104, 
2F10.2) 708 
G END SHEET 4 OUTPUT 






A{ 1,6)=ALIMTN 714 
A(1,7)=RPTN 715 
00 11113 1=1,4 
11113 OUT( n = P( 1 + 201) 
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94 FORMAT (12) 
XX=A(34,2) 
A(34,2)=A(34,2)+A(34,3) 
CALL SETUP (N) 
BEGIN PAGE 5 OUTPUT (NOTE ADD I GOES IN ABOVE READ 
WRITE (3,95) 
95 FORMAT (/1H0,'ITEM',T36,'UNIT',/1H ,'CASH EXPENDITURES') 
DO 96 1=1,8 
K=I+17 
96 WRITE (3,70) (W( I,J),J = 1,10),(W(K,J),J = 1, 5) 
A(34,2)=XX 
WRITE (3,98) A(39,10),A(40,9) 
98 FORMAT (IHO,'TOTAL FEED BOUGHT',T75,F10.2,20X,FIO.2 ,//) 
DO 99 1=9,14 
K=I+17 
99 WRITE (3,70) (W(I,J),J=1,10),(W(K,J),J=1,5) 
WRITE (3,101) (A(42,J),J=7,10) 
101 FORMAT (IHO,'OTHER LIVESTOCK EXPENSE',T75,FIO.2,20X,F10.2, 
I/IHO,'TOTAL LIVESTOCK EXPENSE',T75,FIO.2,20X,F10.2,/) 
N=17 
CALL SETUP (N) 
DO 103 1=1,10 
K=I+17 




WRITE (3,104) W(L,7),0UT(2),C,0UT(3),D 
104 FORMAT (' GARDEN',32X,5(5X,FIO.2)) 
WRITE (3,105) TCSD,TBCSD 





























DO 106 1=11,13 
K=I+17 
106 WRITE (3,70) (W(I,J),J=1,10),(W(K,J),J=1,5) 
WRITE (3,108) A(44,3),A(44,4) 
108 FORMAT (IHO,'TOTAL FERTILIZER•,T75,FIO.2,20X,F10.2) 
DO 109 1=14,N 
K=I+17 
109 WRITE (3,110) (W(I,J),J=1,10),(W(K,J),J=1,5) 
110 FORMAT (IH ,10A4,5{5X,F10.2)) 
C=WW*P(187) 
D=WW*P(177) 
WRITE (3,11111) WW ,P(i87),C,P(177),D 
11111 FORMAT (• SEED INNOCULATION',17X,'BU',2X,5(5X,FIO. 
WRITE (3,111) A(46,4),A(47,4) 
111 FORMAT (/IHO,'TOTAL SUPPLIES',T75,FIO.2,20X,FIO.2) 
C 


















G BEGIN OUTPUT LAST PAGE 
WRITE (3,113) 
113 FORMAT (IHO,'PURCHASES'» 
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-t -U OO —4 •H (/I -H H ->l -H t-» -4 -«4 GO -4 -<l U1 </) 
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- IV) » * " # " #  t-' -• 73 t- w vO m ->l 
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c_ z Il ro ~ c_ c_ C_ Il « II TJ II — II 
II (-» ro II II "O — Tl H-* -< t-* 
t-» N) « - o t—• t-J m M' — O — -< — 
<• LU U1 •* 73 c- VJl O U1 • m U1 U1 
*J1 "V -P^  l» VJl Co Il — • — ro — - — 
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f— o X 
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O "0 •* Tl — 
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U1 O (-* O o 
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00 CO 00 03 00 00 03 00 00 00 CD 00 00 03 03 00 00 00 03 00 00 00 00 03 00 00 00 00 00 03 
f.  ^^ ^  ^W W UJ U) W O) ro ro ro ro ro ro ro ro ro ro h-» t-* t— h-' 
00 o Ul f- oj ro t-* O \0 00 ->J OJ ro I-' vO 00 a> vn -P- OJ ro h-" o \0 00 0 U1 
09Z 
WRITE (3,1129)(W(8,J),J=1,10),W(25,3),W(25,5) 
1129 FORMAT ('0»,10A4,T77,FIO.2,20X,F10.2) 
WRITE (3,1014) 
1014 FORMAT COCHANGE IN INVENTORY*) 
DO 830 1=9,13 850 
K=I+17 851 
830 WRITE (3,126) (W(I,J),J=1,10),(W(K,J),J=1,5) 852 
DO 831 1=14,15 853 
K=I+17 854 
831 WRITE (3,1129)(W(I,J),J = l,10) ,W(K,3)•W(K,5) 855 
WRITE (3,832) A(56,8) 856 
832 FORMAT (IHO,«TOTAL INPUTS•,T110,FIO.2) 857 
N=37 
C CHANGES IN A MATRIX ARE FOR fNTRY TO INDEX TABLE ROUTINE 
A(57,1)=W(57,8) 
A(38,3)=A(38,3)-A(38,2) 




OUT(l) = XIN(l) + XIN(2) + XIN(3) + XIN(4) 
0UT(2) = OUT(l) * XIN(5) 
0UT(3) = OUT(l) * .041 
0UT(4) = XIN(6) * XIN(7) 
F0UT(3) = 0UT(2) +0UT(4) 
F0UT(6) = 0UT(3) + 0UT(4) 
OUT(7) = XIN(8) * W(N5,3) 
0UT(8) = 0UT(7) + XIN(9) + XIN(IO) + XIN(li) 
0UT(9) = 0UT(8) * .041 
OUT(IO) = XIN(12) * W(N5,4) 
OUT(ll) = 0UT(9) +0UT(10) 
F0UT(4) = XIN(14) - F0UT(3) 
F0UT(5) = F0UT(4) / XIN(13) 
F0UT(7) = XIN(14) - F0UT(6) 
F0UT(8) = FQUT(7) / XIN(13) 
F0UT(9) = XIN(15) /W(N5,5) * 100 
0UT(17) =XIN(15) - XIN(14) 
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O U T ( 5 3 )  =  0 U T ( 5 1 )  + 0 U T ( 5 2 )  
F D U T ( 1 7 )  =  0 U T ( 5 3 )  /  W ( N 7 , 8 ) * 1 0 0 ,  
F O U T (  1 )  = X I N ( 3 7 )  
W R I T E ( 3 ,  2 3 8 )  ( F O U T ( J ) ,  J  =  1 ,  8 )  
2 3 8  F O R M A T * I H l , ' N E T  F A R M  I N C O M E  » , 5 6 X F I O . 2 '  P U R C H A S I N G  P O W E R ' ,  
1 '  I N  1 9 4 7  -  4 9  D O L L A R S ' , 3 4 X , ' $ ' , F I O . 2 , / / , '  C H A R G E  F O R  C A P I T A L  
2 ' A T  C U R R E N T  I N T E R E S T  R A T E S ' , 2 7 X , ' $ ' , F I O . 2 , / , '  N E T  R E T U R N  T O  ' ,  
3 ' O P E R A T O R  A N D  F A M I L Y  L A B O R ' , 3 2 X F I O . 2 f / » '  P E R  H O U R  R E T U R N  ' ,  
4 ' T O  O P E R A T O R  A N D  F A M I L Y  L A B O R ' , 2 7 X , ' $ ' , F 1 0 . 2 , '  C H A R G E  F O R  ' ,  
5 ' C A P I T A L  A T  I N V E S T E D  I N T E R E S T  R A T E  (  B  O R  4 . 1 %  ) ' , 1 2 X , ' $ ' ,  
6 F 1 0 . 2 , / , '  N E T  R E T U R N  T O  O P E R A T O R  A N D  F A M I L Y  L A B O R ' , 3 2 X , ' $ ' ,  
7 F 1 0 . 2 , / , '  P E R  H O U R  R E T U R N  T O  O P E R A T O R  A N D  F A M I L Y  L A B O R ' , 2 7 X , ' $ ' ,  
8 F 1 0 . 2 )  
W R I T E ( 3 , 7 3 9 )  ( F O U T ( J ) ,  J  =  9 ,  1 8 )  
7 3 9  F O R M A T d H O ,  ' I N D E X  N U M B E R S  1 9 5 7  -  5 9  =  1 0 0 ' ,  
1 / / ,  I I X , ' G R O S S  F A R M  I N C O M E ' , 4 8 X , F 8 . 3 , ' % ' , / / , l l X , ' N E T  F A R M  I N C ,  
2 ' O M E ' , 5 0 X , F 8 . 3 ,  » « ' , / / , ! I X , ' N E T  F A R M  P R O D U C T I O N ' , 4 6 X , F 8 . 3 , ' % ' , / / ,  
3 1 1 X , ' C R 0 P  Y I E L D S  P E R  A C R E ' , 4 5 X , F 8 , 3 , » ? ' , / / , 1 1 X , ' P R O D U C T  I  O N  P E R ' ,  
4 '  H O U R  O F  M A N  L A B O R ' , 3 3 X , F 8 . 3 , ' % ' , / / , l l X , ' P R O D U C T I O N  P E R  U N I T  ' ,  
5 ' O F  I N P U T * , 3 7 X , F 8 . 3 , , / / , l l X , ' O P E R A T I N G  E X P E N S E  P E R  U N I T  O F  ' ,  
6 » P R 0 D U C T I 0 N ' , 2 5 X , F 8 . 3 , ' % ' , / / , l l X , ' T O T A L  C O S T  P E R  U N I T  O F  P R O D ' ,  
7 ' U C T I 0 N ' , 3 2 X , F 8 . 3 , ' % ' , / / , 1 1 X , ' P 0 W E R  A N D  M A C H I N E R Y  ( Q U A N T I T Y ) ' ,  
8 3 5 X , F 8 . 3 , ' % ' , / / , l l X , ' P R I C E S  R E C E I V E D  F O R  P R O D U C T S  S 0 L D ' , 3 2 X ,  
9 F 8 . 3 , ' % ' )  
W R I T E ( 3 , 1 4 0 )  ( F O U T ( J ) ,  J  =  1 9 ,  2 5 )  
1 4 0  F O R M A T d H O , l O X , ' P R I C E S  P A I D  I N C L U D I N G  W A G E S  T O  H I R E D  L A B O R ' , 2 3 X ,  
1 F 8 . 3 , I I X , ' R E T U R N  P E R  $ 1 0 0  I N V E S T E D ' , 3 7 X , ' $ ' , F 1 C . 2 , / / , 1 1 X ,  
2 ' O P E R A T I N G  E X P E N S E  P E R  D O L L A R  O F  G R O S S  I N C O M E  » , 1 7 X , ' $ ' , F 1 0 . 2 , / / ,  
3 1 1 X , ' G R O S S  F A R M  P R O D U C T I O N ' , 4 4 X , F 8 . 3 , ' % ' , / / , l l X , ' T O T A L  O P E R A T I N G ' ,  
4 '  E X P E N S E ' , 4 2 X , F 8 . 3 , ' % ' , / / , l l X , ' T O T A L  C O S T  O F  P R O D U C T I O N ' , 4 1 X ,  
5 F 8 . 3 , ' % ' , / / , l l X , ' T O T A L  I N P U T ' , 5 4 X , F 8 . 3 , ' % ' )  
R E T U R N  
E N D  
S U B R O U T I N E  E V A L  
C O M M O N  A ( 7 0 , 1 0 ) , W ( 6 6 , 1 0 ) , P ( 2 5 5 ) , I W ( 2 5 ) , O U T ( 5 5 ) , X  I N ( 3 7 ) , F O U T (  2 5 )  
C O M M O N  T L ,  C L ,  F L ,  P L  
D I M E N S I O N  Y Y ( 3 , 1 0 ) ,  Z ( 2 0 ) ,  Y ( 3 )  
D A T A  A 2 / 4 H C H A N /  
R E A D ( 1 , 5 6 0 1 )  A l , 1 2  
5 6 0 1  F 0 R M A T ( A 4 , 2 X , I 2 )  
W R I T E ( 3 , 5 6 0 0 »  1 2  
5 6 0 0  F O R M A T C l  E X E C U T E  C H A N G E  ' , 1 2 )  
I F ( A 1 . N E . A 2 )  S T O P  3  
C K = 0 . 5  .  
5 0 0 0  F O R M A T  ( 1 0 F 8 . 0 )  
R E A D  ( 1 , 5 0 0 0 )  ( ( A ( I , J ) ,  J = l , 1 0 ) ,  1 = 1 , 7 0 )  
W R I T E  ( 3 , 5 7 0 0 )  ( I , (  A ( I , J ) , J = 1 , 1 0 ) ,  1 = 1 , 7 0 )  
5 7 0 0  F O R M A T  ( / ' O  R A « , 1 3 , 1 0 F 1 2 . 4 )  
I F  ( A ( 5 , 1 ) - C K )  2 0 , 2 0 , 1 0  
10 DO 75 1=1,5 
W( 5 5 , I ) = W ( 5 5 , I ) * A ( 5 , 2 )  
P ( I + 3 8 ) = P ( I + 3 8 ) * A ( 5 , 2 )  
7 5  C O N T I N U E  
P ( 4 5 ) = P ( 4 5 ) * A ( 5 , 2 )  
P ( 4 7 ) = P ( 4 7 ) * A ( 5 , 2 )  
P ( 4 8 ) = P ( 4 8 ) * A ( 5 , 2 )  
P ( 6 1 ) = P ( 6 1 ) » A ( 5 , 2 )  
P ( 1 2 5 ) = P ( 1 2 5 ) * A ( 5 , 2 )  
P ( 2 3 2 ) = P ( 2 3 2 ) * A ( 5 , 2 )  
DO 500 1=244,249 
P ( I ) = P ( I ) * A ( 5 , 2 )  
500 CONTINUE 
2 0  I F  ( A ( 5 , 3 ) - C K )  2 8 0 , 2 8 0 , 1 4 0  
1 4 0  D O  1 5 2  1 = 4 9 , 5 4  
P ( I ) = P ( I ) * A ( 5 , 4 )  
152 CONTINUE 
P ( 6 2 ) = P { 6 2 ) * A ( 5 , 4 )  
DO 180 1=71,78 
P ( I ) = P ( I ) * A ( 5 , 4 )  
P ( I + 1 5 0 ) = P ( 1 + 1 5 0 )  
180 CONTINUE 
P ( 2 2 9 ) = P ( 2 2 9 ) » A ( 5 , 4 )  
P ( 2 3 0 ) = P ( 2 3 0 ) * A ( 5 , 4 )  
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1^  rH 
ro ro 
P ( I + 3 ) = P ( I + 3 ) * A ( 5 , 6 )  
P ( 1 + 9 1 ) = P ( I + 9 1 ) * A ( 5 , 6 )  
345 CONTINUE 
P ( 1 4 9 ) = P ( 1 4 9 ) * A ( 5 , 6 )  
P ( 2 3 4 ) = P ( 2 3 4 ) * A ( 5 , 6 J  
365 IF (A(5,7)-CK) 499, 499, 370 
370 00 371 1=3,4 
D O  3 7 1  J = l , 1 0  
I F  ( A ( I , J ) » A ( 5 , 8 ) - 1 . )  3 7 4 , 3 7 2 , 3 7 2  
3 7 2  A ( I , J ) = 1 .  
GO TO 371 
3 7 4  A ( I , J ) = A ( I , J ) * A ( 5 , 8 )  
371 CONTINUE 
499 A(8,J)=A(8,J)*A(5,8) 
I F  ( ( W ( 1 , 3 ) * A C 5 , 8 ) ) - A ( 8 , 3 ) )  1 7 0 , 1 6 0 , 1 6 0  
1 6 0  W ( 1 , 3 ) = A ( 8 , 3 )  
GO TO 190 
1 7 0  W ( 1 , 3 ) = W ( 1 , 3 ) * A ( 5 , 8 )  
190 IF ({W(1,6)*A(5,8))-A(8,3)) 210,200,200 
2 0 0  W ( 1 , 6 » = A ( 8 , 6 )  
GO TO 220 
2 1 0  W ( 1 , 6 ) = W ( 1 , 6 ) * A ( 5 , 8 )  
220 IF (W(1,7)*A(5,8)-A(8,7)) 310,300,300 
3 0 0  W ( 1 , 7 ) = A ( 8 , 7 )  
GO TO 320 
3 1 0  W ( 1 , 7 ) = W ( 1 , 7 ) * A ( 5 , 8 )  
320 DO 395 J=3,7 
I F  ( W ( 2 , J ) * A ( 5 , 8 ) - A ( 8 , J ) )  3 9 0 , 3 8 5 , 3 8 5  
3 8 5  W ( 2 , J ) = A ( 8 , J )  
GO TO 395 
3 9 0  W ( 2 , J ) = W ( 2 , J ) * A ( 5 , 8 )  
395 CONTINUE 
DO 410 J=l,10 
I F  ( W ( 3 , J ) * A ( 5 , 8 ) - A ( 8 , J ) )  4 0 5 , 4 0 0 , 4 0 0  
4 0 0  W ( 3 , J ) = A ( 8 , J )  
GO TO 410 
4 0 5  W ( 3 , J ) = W ( 3 , J ) * A ( 5 , 8 )  
410 CONTINUE 
DO 420 1=4,8 
D O  4 2 0  J = l , 1 0  
W ( l , J ) = W ( I , J ) * A ( 5 , 8 )  
420 CONTINUE 
DO 425 J=l,10 
4 2 5  W ( 3 0 , J ) = W ( 3 , J ) * P ( J )  
DO 440 J=l,10 
4 4 0  W ( 3 7 , J ) = W ( 7 , J ) * P ( 1 7 8 ) + W ( 8 , J ) « P ( 1 7 2 )  
W ( 3 8 , 1 0 ) = W ( 3 8 , 1 0 Ï * ( ( A ( 5 , 8 ) - 2 . 0 0 l * ( - l .  
D O  4 4 5  J = l , 9  
4 4 5  W ( 3 8 , J ) = W ( 3 8 , J ) *  1  
W ( 3 9 , 9 ) = W ( 3 9 , 9 ) * A ( 5 , 8 )  
W ( 3 9 , 1 0 ) = W ( 3 9 , 1 0 ) * A ( 5 , 8 )  
W ( 4 0 , 1 ) = W ( 4 0 , 1 ) * A ( 5 , 8 )  
DO 450 J=l,4 
4 5 0  W ( 4 0 , J ) = W ( 4 0 , J ) * A ( 5 , 8 )  
W ( 4 2 , 9 ) = W ( 4 2 , 9 ) * A ( 5 , 8 )  
W ( 4 2 , 1 0 ) = W ( 4 2 , 1 0 ) * A ( 5 , 8 )  
W ( 4 8 , 7 ) = W ( 4 8 , 7 ) » A ( 5 , 8 )  
W ( 4 8 , 8 ) = W ( 4 8 , 8 ) * A ( 5 , 8 )  
W ( 4 8 , 9 ) = W ( 4 8 , 9 ) * ( ( A < 5 , 8 ) - 2 . 0 0 ) * ( - l . ) )  
I F  ( W ( 4 9 , 2 ) * A ( 5 , 8 ) - 1 . )  3 0 , 2 5 , 2 5  
2 5  W 1 4 9 , 2 ) = 1 .  
G O  T O  4 0  
3 0  W ( 4 9 , 2 ) = W ( 4 9 , 2 ) * A ( 5 , 8 )  
4 0  W ( 4 9 , 3 ) = W ( 4 9 , 3 ) * A { 5 , 8 )  
W ( 4 9 , 4 ) = W ( 4 9 , 4 ) * A ( 5 , 8 )  
W ( 5 1 , 4 ) = W ( 5 1 , 4 ) * A { 5 , 8 )  
W ( 5 1 , 5 ) = W ( 5 1 , 5 ) * ( < A ( 5 , 8 ) - 2 . 0 ) * ( - 1 . 0 ) )  
W ( 5 1 , 8 ) = W ( 5 1 , 8 ) * A ( 5 , 8 )  
W ( 6 3 , 5 ) = H ( 6 3 , 5 ) * A ( 5 , 8 )  
W ( 6 3 , 7 ) = W ( 6 3 , 7 ) * A ( 5 , 8 )  
W ( 6 3 , 8 ) = W ( 6 3 , 8 ) * A ( 5 , 8 )  
W ( 6 5 , 7 ) = W ( 6 5 , 7 ) * A ( 5 , 8 )  
W ( 6 5 , 9 ) = W ( 6 5 , 9 ) * A ( 5 , 8 )  
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sO O <\J < CO < 00 < rH in '— in u &. g» -? *» #"» t- — in -
vO vj- II Sj- II m II II "5 tH Sa: »H LU z II rfH CM cn rH (M m 0  ^
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r- o o o o o rH rH iH rH rH CM CJ CM eg CJ CM CO 
m in m in in in in in in in in in in in in in m 
K=J+1 
W ( 9 , K ) = A ( J J + 1 5 , 1 )  
Z ( K ) = A ( 1 , K ) * C L * T L  
IF (Z(K)-COMP) 532,534,534 
5 3 2  Y ( 1 ) = Z ( K )  
Y ( 2 ) = 0 .  
Y ( 3 ) = l .  
GO TO 535 
534 Y(1)=0. 
Y ( 2 ) = Z ( K )  
Y ( 3 ) = 0 .  
535 DO 536 11=1,3 
536 W(9,K)=W(9,K)+A(JJ+15,II+l)*Y(in 
IF (J-1) 540,538,540 
538 CHECK=116.0 
C0MP=42. 
540 IF (J-3) 544,542,544 
542 CHECK=21. 
C0MP=24. 
544 IF (J-5) 548,546,548 
5 4 6  C H E C K = 2 4 .  
C0MP=20. 




I F  ( W ( 9 , 1 ) . L T . 2 . 4 )  W ( 9 , 1 1 = 2 . 4  
I F  ( W ( 9 , 2 » . L T . 2 . 4 )  W ! 9 , 2 ) = 2 . 4  
I F  ( W ( 9 , 3 ) . L T . 1 . 9 )  W C 9 , 3 ) = 1 . 9  
I F  ( W ( 9 , 4 ) . L T . 1 . 4 )  W ( 9 , 4 ) = 1 . 4  
I F  ( W ( 9 , 5 ) . L T . 1 . 4 )  W Î 9 , 5 ) = 1 . 4  
I F  ( W ( 9 , 6 ) . L T . 3 . 6 )  W ( 9 , 6 ) = 3 . 6  
I F  ( W ( 9 , 7 ) . L T . 3 . 6 )  W ( 9 , 7 ) = 3 . 6  
I F  ( W ( 9 , 1 0 ) . L T . 2 . 4 )  W ( 9 , 1 0 ) = 2 . 4  
IF (Z(l)-lOO.O) 411,412,412 
4 1 1  W ( 4 , 1 ) = ( A ( 6 4 , 6 ) + A ( 6 4 , 9 ) + A ( 6 4 , 8 ) * Z < 1 ) ) / 1 0 0 . 0  
GO TO 413 
412 W(4,1)=(A(64,6) + A(64,7)*Z(1))/lOO.0 
413 CONTINUE 
I F  ( Z ( 4 ) - 3 9 . 0 )  4 1 5 , 4 1 6 , 4 1 6  
415 W<4,4)=(A(65,1) + A(65,4) + A(65,2)*Z(4) »/100 .0 
GO TO 417 
416 W(4,4)=(A(65,1) + A(65,3)*Z(4))/IOC.0 
417 CONTINUE 
W ( 4 , 1 1 =  A ( 5 , 8 ) * W ( 4 , 1 )  
W ( 4 , 4 ) =  A ( 5 , 8 ) * W ( 4 , 4 )  
DO 430 J=l,4 
4 3 0  W ( 3 6 , J ) = W ( 4 , J ) » P ( J + 1 0 )  
D O  '  3 5  J = 5 , 9  
4 3 5  W ( J G , J ) = W ( 4 , J ) * P ( 1 5 )  
W ( 3 6 , 1 0 ) = W ( 4 , 1 0 ) * P ( 1 1 )  
DO 552 1=1,10 
D O  5 5 2  J = l , 1 0  
552 W(10,J)=W(9,J) 
CHECK=174. 
DO 554 J=l,9,2 
K=J+1 
J J = J / 2  
W ( 1 8 , J J = A ( J J + 1 9 , 6 )  
554 W(18,K)=A{JJ+20,1) 
DO 578 1=1,10 
I F  ( Z ( n - C H E C K )  5 5 3 , 5 5 7 , 5 5 7  
553 YY(1,I)=Z(I) 
Y Y ( 2 ,  n = o .  
Y Y ( 3 , 1 1 = 1 . 0  
GO TO 555 
5 5 7  YY( 1 , I ) = 0 .  
Y Y ( 2 , I ) = Z ( I )  
Y Y ( 3 , n = 0 .  
555 GO TO (578,556,560,564,568,578,572,578,576,578), 
556 CHECK=116. 
GO TO 578 
560 CHECK=45. 
GO TO 578 
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